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PREFACE  TO  SECOND  EDITION. 


Judging  by  tlie  success  that  has  attended  the 
First  Edition  of  this  little  work,  I  feel  that  I 
have  supplied  a  public  want, — at  least,  in  His 
Highness  the  Nizam's  Dominions.  The  manner 
in  which  the  book  has  been  i-eceived  has  had 
the  effect  of  stinnilatingme  to  persevere  with  the 
Science  of  "  Sanitation,"  in  the  hope  that  it  will 
become  a  compulsory  subject  in  all  Indian  schools. 
With  this  view  I  have  revised  and  generalised 
the  text  of  the  "  Rudiments  op  Sanitation/' 
instead  of^  as  in  the  First  Edition,  limiting  it  to 
the  requirements  of  these  Dominions ;  and  in  so 
placing  it  before  the  Indian  Public  in  an  improved 
— though  not,  perhaps,  in  a  perfect — form,  I 
venture  to  hope  that  the  necessity  for  a  due 
observance  of  the  Laws  of  Health  will  be 
appreciated,  and  that  the  introduction  of  a 
thorough  system  of  Sanitary  reform  throughout 
India  will,  at  all  events,  be  initiated,  if  not 
accomplished. 

I  do  not  wish  it  to  be  supposed  that  I  put  this 
little  book  forward  as,  in  any  way,  a  complete 
Epitome  of  Hygiene ;  for,  as  already  stated,  the 
conditions  under  which  it  has  been  prepared 
preclude  its  being  so;  but  I  do  hope  that  it 
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■contains  in  a  clear  and  concise  form  the  rudi- 
ments or  elements  of  Sanitation,  and  tKat  the 
text  has  been  rendered  sufficiently  intelligible  to 
enable  boys  and  girls  to  understand  the  subjecti 
aw  far  as  is  requisite.    The  simplicity  of  style  of! 
the  text  has  been  carefully  and  rigidly  preserved, 
and,  where  necessary,  it  has  been  elucidated- 
f  n  short,  I  have  taken  advantage,  to  the  f ullesti 
possible  extent,  of  the  valuable  suggestions  and 
hints  which  have  been  fchi-own  out  by  the  Indian 
Press  in  the  generous  and  kindly  reviews  which 
the  book  has  received,  and  it  is  now  presented 
to  the  Public  after  having  profited  thoroughly  by 
the  criticisms  it  has  received. 

T  shall  consider  my  object  iji  publishing  the 
book  achieved  when  T  knoAV  that  Sanitation  has 
become  a  compulsory  subject  in  all  examinations 
in  Indian  schools. 

Hydeeabai),  Deccais',  p.  H. 

Fehruanj,  1891. 


prfjface  to  the  first  !:dition. 


S'i  i.Mui,ATi;u  by  the  desire  to  improve  the  saiiitar}- 
■condition  of  the  people  of  His  Highness  the  Nizam's 
Dominions,  I  have  ventured  to  wi-ite  the  following 
pages,  ^^  ith  all  theii-  impci-fections,  in  the  hope  that 
they  nuiy,  in  some  measure,  lead  to  sanitary  refortn. 

To  render  the  subject  popular  ami  practical,  all  \ni- 
necessary  technicalities  have,  as  far  as  possible,  been 
avoided  A  simplicity  of  style  has  been  attempted 
witli  the  object  of  enabling  boys  and  girls — for 
whom  this  little  book  is  specially  intended — 'to 
understand  (he  facts  placed  before  them.  The  tra- 
ditional cusloms  of  centuries  are  probably  too  tirmly 
implant(!d  in  t  he  less  educated  classes  of  adults  to  be 
eradicated  by  the  perusal  of  any  book  on  Hygiene. 
Yet  one  cannot  refrain  from  calling  the  attention  of 
the  people  of  this  vast  territory  to  the  glaring  sani- 
tary evils  that  beset  them,  both  in  their  homes  and 
their  surroundings — evils  which  tend  to  cut  short 
the  thread  of  life,  to  keep  them  more  or  less  con- 
stantly ailing  from  preventable  disease,  and  to  inter- 
fere with  the  proper  growth  and  maturation  of  their 
children — evils  which,  it  is  not  difficult  to  see,  must, 
if  left  unremedied,  culminate  in  a  degeneracy  of  the 
race  of  which  they  are  proud. 

The  subject  of  Physiology  has  been  briefly  dis- 
oussed  in  certain  sections,  in  order  to  elucidate  the 
text. 
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This  cannot  be  considered  in  any  way  a  complete 
epitome  of  hygiene.  The  conditions  under  which  it 
has  been  prepared  preclude  its  being  so. 

It  need  scarcely  be  pointed  out  that  to  write,  even 
a  pamphlet  on  an  essentially  technical  subject,  in 
such  language  that  the  minds  of  children  may  assi- 
milate the  facts  advanced,  is  a  much  more  difficult 
task  than  the  writing  of  a  more  2:)retentious  work. 

Sanitary  measures  have  been  applied  with  excel- 
lent effect  in  many  towns  and  municipalities  in  India. 
The  principles  of  action  which  have  brought  about 
these  salutary  changes  are  herein  laid  down.  They 
are  not  unworthy  of  imitation  in  these  Dominions. 

If,  in  the  least  degree,  my  readers  be  induced  to 
follow  the  advice  given  them,  and  to  advance  the 
cause  of  Sanitation  in  this  Territory,  I  shall  consider 
that  my  congenial  task  has  not  been  undertaken 
in  vain. 

In  writing  these  pages  I  have  been  to  a  consider- 
able extent  indebted  to  the  works  of  many  authori- 
ties on  Hygiene  :  especially  to  those  of  Professors 
Parkes,  de  Chaumont,  Dr.  Wilson,  Mr.  Sterndale, 
Surgeons- General  J.  M.  Cunningham,  and  ^^'urnell,  . 
and.  others. 

I  avail  myself  of  this  opportunity  of  thanking  my 
friend,  Mr.  E.  A.  Skaton,  B.A.   (Oxon.),  for  the 
generous  manner  in   which  he  responded  to  my 
request  to  correct  the  many  literary  inaccuracies  of' 
the  manuscript. 

Hyderabad,  Dkccan.  P.  H. 

October 
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SECTION  I.— GENERAL  HYGIENE. 


CHAPTER  I. 
INTRODUCTJON. 

General  Causes  of  Sickness — Benetits  of  Hygiene— What  is 
Health— Value  of  Health — Consequences  of  Sickness — 
Prevention  of  Disease— Cure  of  Disease — Mankind  more 
liable  to  Disease  than  Lower  Animals^ — Causes  inter- 
fering with  Sanitary  Reform  in  India  -Influence  of 
Domestic  Sanitation  and  Personal  Hygiene— Sanitary- 
Laws  and  Rules. 

^y'HE  chief  objects  aimed  at  in  writing  this  little 
book  are, — 

First. — To  point  out  the  causes  of  sickness  in 
Indian  cities,  towns,  municipalities,  and 
villages. 

Secondly. — To  shew  how  these  causes  may  be 
removed,  avoided,  or  mitigated. 

Thirdly. — To  teach  ns  how  to  keep  healthy  under 
all  ordinary  circumstances. 

Fourthly. — To  inform  ns  what  to  do  in  certain 
cases  of  injury  and  disease  until  the  doctor 
arrives,  and  in  cases  where  no  medical  or 
surgical  aid  is  available. 
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General  Causes  of  Sickness. — In  a  large  number 
of  instances  sickness  is  brought  on  by  ourselves.  We- 
notice  that  some  people  are  rarely  ill ;  this  is  usvially- 
because  they  are  cai-eful  of  themselves  and  attentive 
to  the  sanitary  state  of  their  surroundings.  Such 
people  pay  due  regard  to  the  nature  of  the  food  they 
eat,  the  water  they  drink,  the  air  they  breathe,  the 
clothes  they  wear,  and  to  the  cleanliness  of  their 
persons,  their  houses  and  surroundings.  On  the 
other  hand,  thousands  of  people  in  India  are  con- 
stantly ill.  This  is,  to  a  certain  extent,  due  to 
climatic  influences,  but  the  greatest  share  of  sickness 
is  owing  to  want  of  attention  to  the  items  just  men- 
tioned. Many  ignorant  people  think  that  disease  is 
caused  by  evil  spirits  which  enter  the  body  and 
disturb  its  action.  By  such  people  incantations,* 
spells,  and  chai-ms  are  resorted  to,  in  order  to  drive 
out  the  offending  visitor.  Others  consider  it  to  be 
unavoidable,  and  in  some  measure  necessary.  Some 
reckon  morbidf  states  of  the  body  to  be  a  special 
visitation  of  an  over-ruling  power  ;  whilst  other 
people  think  disease  removable  by  fasting  and  prayer. 
Thousands  in  India  assume  that  sickness  is  a  matter 
of  fate — 'that  it  is  their  kismafX  to  be  ill.  These  are 
mistaken  notions,  born  of  ignorance  and  superstition. 
Sickness  is  no  more  a  matter  of  chance  than  is  any 


*  An  incantation  is  the  process  of  using  certain  fornmlae  of 
words  and  ceremonies,  for  the  purpose  of  raising  spirits  or 
performing  other  magical  actions. 

t  Morbid  means  not  sound,  or  healthful ;  diseased ;  sickly. 
X  Fate. 
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other  evil  which  wc;  are  able  to  obviate.  We  have  it 
in  our  power,  to  a  very  large  extent,  to  prevent  sick- 
ness. Modern  science  teaches  us  that  disease  ia  but  a 
condition  or  state,  not  an  entity  or  thing.  When  our 
food  is  properly  taken  into  the  system,  and  the  waste 
matters  promptly  thrown  off,  all  the  organs  of  the 
body  work  harmoniously  and  we  continue  in  health  ; 
but  if  any  derangement  of  these  functions  takes  place, 
we  become  ill.  "  Sickness  is  discord  as  health  is 
concord."  A  body  that  is  suffering,  is  merely  under- 
going a  penalty  for  violating  the  laws  of  health. 

In  all  cases  when  a  person  is  ill,  tbere  has  been 
some  cause  that  brought  about  the  illness.  If  that 
cause  had  not  been  in  existence,  no  sickness  would 
have  occurred.  Later  on  we  shall  see  what  the  most 
important  of  these  causes  are,  and  learn  the  way  to 
keep  them  from  affecting  us,  or  how  to  keep  them 
under  control.  Some  of  these  causes  are  so  obvious 
as  to  require  merely  the  exercise  of  a  little  common 
sense  to  remedy  them,  whilst  others  are  so  obscure 
that  it  has  taken  years  of  skilled  inquiry  to  find  them 
out,  to  learn  what  they  are,  how  they  affect  ns,  and 
how  to  remove  them. 

The  science  which  teaches  these  things  is  called 
Hygiene  or  Sanitation.  The  term  hygiene  is  derived 
from  Hygiea,*  the  name  of  the  daughter  of  yEscula- 
pius,  the  God  of  Medicine  of  the  Ancient  Greeks. 
Amongst  these  people  Hygiea  was  considered  to  be 
the  Goddess  of  Health.  The  word  sanitation  comes 
from  the  Latin  sanitas,  which  also  means  health. 

*  A  Greek  word  meaniug  hcaUh. 
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Benefits  of  Hygiicne. — The  study  and  practice  of 
the  subject  of  Publv.  and  Private  Health  have  done  a 
vast  amount  of  good  in  the  civilised  world.  Tlicy 
have  saved  millions  of  lives,  prolonged  others,  and 
lessened  misery  and  want.  Let  us  take  a  few  iji- 
stances  to  illustrate  the  benefits  derived  from  tlie 
study  of  hygiene.  None  can  shew  them  better  than 
the  great  decrease  in  the  extent  and  number  of  small- 
pox epidemics  since  the  practice  of  vaccination*  in 
European  countries  has  been  properly  carried  out. 
Formerly,  small-pox  killed  thousands  of  people  in 
England  almost  yearly,  and  when  it  did  not  kill  out- 
right, it  affected  the  patient  in  other  ways.  About  one- 
fourth  of  the  people  living  were  disfigm^ed  from  its 
ravages  ;  many  of  the  unfortunates  attacked  became 
completely  blind  fi'om  the  disease  affecting  the  eyes. 
About  one  hundred  years  ago  it  was  discovered  th  at 
cows  occasionally  suffer  from  a  disease  of  the  udder, 
like  the  pustules  of  small-pox.  It  was  further  learnt 
that  if  the  matter  from  those  pustules  be  removed 
and  placed  on  the  broken  skin  of  a  man,  woman,  or 
child,  it  either  prevented  small-pox  occurring  at  all, 
or,  if  it  did  occur,  caused  it  to  appear  only  in  a  mild 
form,  as  a  rule.  The  disease  in  the  cow  is  called 
cow-pox,  and  is  transmitted  to  man  by  the  process  of 
vaccination.  This  is  a  trifling  and  harmless  opera- 
tion ;  it  is  simple  and  almost  painless. 

At  one  time,  large  districts  in  England  were  vei-y 
malarious,  giving  rise  to  Agite  and  Dysentery.  Tln^se 
diseases  have  now  almost  entirely  disappeared  from 


*  Chichak  kd  Ukd  (Hindi) ;  iika  nikalna  (Urdu). 
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Jlingland.  The  disappearance  is  due  to  the  improved 
drainage  of  the  land  lowering  the  water  in  the 
ground  ;*  and  one  of  the  chief  factors  in  producing 
ag-ue  was  thus  found  out  and  removed. 

During  the  Middle  Ages,  the  plague  "f  swept 
away  millions  of  people  in  civilised  countries.  No 
such  disease  is  met  with  to-day  in  Europe,  although 
it  occurs  in  a  less  virulent  form  in  some  of  the  towns 
on  the  east  side  of  the  Mediterranean  Sea.  It  was 
ascertained  that  this  dreadful  disease  was  caused  by 
the  overcrowding  of  people  and  houses,  by  bad  supply 
of  air  to  houses  or  bad  ventilation,  and  by  accumula- 
tion of  filth  in  and  around  human  habitations.  These 
hygienic  defects  were,  to  a  large  extent,  I'emedied, 
and  the  plague,  in  its  original  form,  disappeared 
from  Europe. 

Lt.'jjrosy,'^  after  prevailing  in  England  for  thirteen 
centuries,  has  now  ceased  to  exist  there.  Why  it  has 
quitted  is  not  quite  so  readily  explained  as  are  the 
other  instances  quoted.  It  may  be  that  its  cessation 
is  due  to  improved  drainage,  increased  cultivation, 
better  food,  and  better  sanitation  generally.  Ta 
wliatever  causes  it  was  due,  those  causes  have  now 
ceased  to  exist  in  England,  but  continue  to  prevail  in 
India  and  other  Eastern  countries. 

iScurvy,  a  disease  formerly  very  fatal  to  soldiers  in 
war  and  sailors  at  sea,  is  now  avoided  by  the  use  of 
proper  vegetable  food,  fresh  meat,  and  lime  juice. 

*  This  gi'ound  water  is  also  called  sub-f:oil  water 

t  Or  mahamuri. 

X  Oi' jusam  (Arabic). 


^;  i;kni;kal  hygjenk.  [sk*'-  U 

The  cause  here  was  likewise  ascertained,  and  the 
prevention  of  the  disease  made  practicable. 

What  is  Health  ?— By  being  in  health  we  should 
understand  that  every  part  of  our  body  is  performing 
fchat  work  which  Nature  intended  it  to  carry  out. 
The  heart,  the  brain,  the  lungs,  the  skin,  the  liver 
and  other  digestive  organs,*  the  muscles,  &c.,  are  all 
carrying  out  their  appointed  office  properly.  Tn 
health  we  eat,  drink,  breathe,  sleep,  take  exercise 
(both  mental  and  bodily),  do  our  daily  work,  and  we 
enjoy  all  these  things. 

Disease,  on  the  contrary,  is  a  state  where  the 
A  llotted  work  in  one  or  more  parts  of  the  body  is  not 
carried  out  as  it  should  be.  An  infant  in  healtlr  is 
full  of  baby-mirth,  has  a  ringing  and  hearty  laugh, 
a,nd  shews  delight  in  most  things  around  it.  When 
ill,  it  lies  down,  becomes  cross,  i-estless,  fretful, 
refuses  its  food,  and  is  a  source  of  great  trouble  and 
anxiety  to  its  parents. 

Value  of  Health. — The  body  is  the  agent  which 
the  mind  uses.  If  it  is  out  of  order,  the  effects  of  the 
best  labour  will  be  impaired.  The  best  gifts  of 
intellect  or  fortune  are  of  little  use,  if  the  body  be  not 
healthy  to  use  and  enjoy  them.  The  lazy  alms- seek- 
ing mendicant  with  health  is  ideally  happier  than  a 
rich  man  constantly  suffering  from  disease.  A  weak 
or  diseased  habit  of  body  places  its  possessor  at  a 

*  An  organ  is  a  pox-tion  of  the  body  designed  for  a  particular 
use,  which  nse  is  called  its  function  :  thus  the  heart  circulates 
the  blood,  the  liver  forms  for  more  properly  secretes)  bile. 
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disadvantage  in  the  race  of  life.  On  tlie  other  hand, 
strength  and  health  of  body  bring  with  them  vigour, 
force,  and  energy. 

Consequences  of  Sickness. — "What  miseries  are 
created  when  the  father  of  a  poor  family  is  laid  up 
from  ill-health  !  He  either  cannot  carry  out  his  daily 
work,  or,  if  he  does,  it  is  with  pain  and  weariness. 
Consider  what  distress  it  gives  his  family  to  behold 
him  in  this  state.  If  he  is  a  poor  man,  during  his 
illness,  his  family  is  deprived  of  even  daily  bread. 
If  either  a  father  or  mother  dies  under  such  circum- 
stances, the  poor  orphans  may  be  too  young  and 
helpless  to  take  care  of  themselves.  During  illness 
a  doctor  may  have  to  be  paid,  and  medicines  and 
special  kinds  of  food  bought  to  cui'e  the  disease. 
All  this  may  be  due  to  the  original  cause  of  the 
disease  not  being  kept  at  a  distance  or  removed. 

Amongst  rich  people,  a  number  of  illnesses  are  due 
to  eating  and  drinking  too  much  and  having  no  regu- 
lar employment.  They  often  lead  sedentary  lives. 
Those  so  circumstanced,  when  ill,  suffer  quite  as 
much  as  the  poverty-stricken.  They  may  be  con- 
stantly requiring  a  doctor :  their  life  is  rendered 
miserable  by  disease.  On  the  other  hand,  the  hard- 
working ploughman,  blacksmith,  stone-mason,  or 
coolie  when  in  health,  enjoys  his  life  and  his  work. 

Prevention  of  Disease. — A  large  proportion  of 
the  ills  which  affect  us  and  rob  us  of  so  much  time 
and  pleasure  are  avoidable.    A  proper  knowledge  and 
•observance  of  hygienic  laws  considerably  decrease  the 
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number  of  the  diseases  from  which  we  suffer.  There 
are  parts  of  England  where  one-half  of  the  children 
die  before  they  are  five  years  old.  There  are  likewise 
certain  parts  of  some  towns  in  India  in  which  even 
this  high  mortality  is  exceeded.  We  are  able  to  shew 
that  at  least  three-fourths  of  these  lives  could  be  saved 
by  following  the  dictates  of  the  simple  laws  of  health. 
About  two  millions  of  people  die  annually  in  the 
Indian  Empire  from  prcventible  disease.  Science 
has  taught  us  how  to  prevent  many  diseases,  by 
pointing  out  the  causes  of  these  maladies.  If  we 
extingiiish  the  cause,  the  disease  cannot  come  into 
existence. 

Cuke  of  Disease. — In  the  cure  of  disease  the  first 
step  is  to  obey  the  law\s  of  health  that  have  been 
broken.  If  medicine  be  used  in  disease,  it  is  not 
altogether  to  destroy  the  disease  itself,  since  disease 
is  not  a  thing  to  be  destroyed.  The  object  of  the 
medicine  is  chiefly  to  hold  the  deranged  action  in 
check  while  Nature  repairs  the  injury  and  restores 
the  functions  of  the  body  to  their  normal  condition. 
We  must  never  forget  Nature's  power  to  heal,  and 
we  should  ever  keep  in  mind  the  motto,  that  "  pre- 
vention is  better  than  cure."  Although  vv^e  ought  to 
have  a  certain  amount  of  confidence  in  the  power  of 
medicine  to  cure  and  relieve  disease,  we  should  place 
our  dependence  chiefly  upon  sanitary  measures, 
whereby  we  may  altogether  prevent  sickness. 

Mankind  more  liable  to  Disease  than  Lower 
Animals. — Of  all  the  creatures  of  the  Animal  Kinsr- 
dom,  man  possesses  the  highest  order  of  intelligence 
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and  judgment ;  yet,  is  it  not  surprising  that  he  should 
be  the  one  that  least  frequently  lives  to  the  natural 
term  of  his  existence  '?  The  allotted  years  of  man  are 
said  to  be  "  three  score  and  ten  yet  in  Exigland  (the 
country  where  sanitary  science  and  knowledge  pf  the 
nature  of  disease  have  most  advanced)  the  average 
length  of  life  is  bat  42  years.  In  India  it  is  even 
shorter.  The  domestic  animals  that  surround  us, 
are  comparatively  much  longer  lived  than  we  are ; 
they  live  to  the  full  term  of  their  life  with  as  mucli 
certainty  as  wo  do  to  a  little  more  than  half  our 
aaatural  term.  The  length  of  the  life  of  the  dog  is 
said  to  be  16  years,  of  the  domestic  cat  10  years,  of 
the  guinea-pig  7  or  8.  In  each  of  these  cases,  if 
existence  is  not  cut  oft"  by  accident,  the  animal,  as  a 
rule,  does  not  die  until  it  has  run  its  full  term  of  life. 
Why  is  man  more  liable  to  disease  and  premature  death 
than  the  lower  animals  ?  There  are  several  points  to 
be  considered  in  explanation  of  this  question.  Man's 
very  intelligence  frequently  leads  to  insanity  ;*  he 
suffers  from  contagiousf  and  infectious  diseases  from 
which  the  lower  animals  are  to  some  extent  exempt ; 
he  suffers  from  a  large  number  of  diseases  arising 
from  human  vices  ;  he  suffers  from  indulgence  in 
certain  luxuries  which  his  ingenuity  and  skill  have 
created,  and  which  are  of  a  fatal  nature.  He  is  also 
liable  to  be  affected  by  hereditary  taints,  and  suffers 
from  accidents  due  to  his  various  callings.  Lastly, 


*  Unsoundness  of  mind  or  madness. 

t  Contagious  diseases  are  those  caught  by  contact,  by  the 
breath,  &c. 
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human  beings  by  tbeir  skill  in  constructing  houses, 
cities,  and  towns  for  themselves,  for  protection  from 
the  changes  of  the  elements,  have,  at  the  same  time, 
created  a  number  of  mortal  diseases.  In  ancient  times, 
when  large  communities  began  to  be  formed  and 
to^-ns  to  be  built,  the  results  of  man's  own  work  could 
not  be  foreseen.  We  are  now  acquainted  with  the 
nature  of  the  evils  brought  about  by  the  bad  work 
done  in  house  and  town  construction  in  bygone  times. 
It  is  our  duty  to  remove  all  these  evils,  and  to  avoid 
adding  to  them.  The  chief  defects  of  old  towns 
ax'ose  from  their  narroAV  streets  preventing  free  ven- 
tilation,* density  of  houses  leading  to  overcrowding, 
deficient  or  defective  drainage  causing  human  refuse 
to  remain  and  putrefy  in  and  around  their  habitations, 
and  the  absence  of  provision  for  proper  water 
supplies. 

Causes  interferinu  with  Sanitary  Reform  in. 
India. — Sanitary  reform  is  advancing  throughout 
India,  but  its  progress  is  somewhat  tardy.  Why 
should  this  be  so  ?  The  reasons  are  mainly, — (1) 
ignorance  of  the  people  in  regard  to  the  subject  of 
sanitation  generally ;  (2)  indifference  to  matters 
which  they  know  must  affect  health  ;  and  (3)  the 
firm  hold  that  long-standing  customs  and  prejudices 
have  upon  them,  which  leads  to  an  unwillingness  to 
change  their  habits. 

Influence  of  Domestic  Sanitation  and  Personal 
Hygiene. — With  such  barriers  before  us,  how  are 

*  Ventilatio7i  is  the  process  by  which  freeh  air  is  supplied 
and  foul  air  removed. 
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we  to  meet  these  difficulties  ?  As  far  as  the  indivi- 
dual is  concerned,  the  reply  to  this  question  is — By 
attention  to  Domestic  Sanitation  and  Personal  Hygiene. 
In  these  few  words  the  problem  is  solved  in  the 
main.  All  communities  of  towns,  cities,  and  vil- 
lages are  made  up  of  a  number  of  individuals.  If 
every  person  in  each  community  did  that  which 
kept  him  constantly  in  health,  disease  and  mortali- 
ty would  rapidly  decline.  But  no  race  of  people 
has  as  yet  arrived  at  this  ideal  state  of  sanitary  per- 
fection. In  India  the  unwholesome  and  filthy 
habits  of  bygone  generations  have  been  continued 
by  succeeding  generations.  Education  is  now,  how- 
evei',  spreading  its  influence  far  and  wide,  and 
through  it  the  people  are  taking  some  interest  in 
the  subject  before  us. 

The  unclean  customs  of  any  one  person  do  not 
harm  himself  alone  :  they  likewise  affect  his  neigh- 
bours. What  affects  one  individual  may,  eventu- 
ally, affect  the  entire  population  of  the  town  or 
villages  in  which  he  lives-  Take,  for  instance,  an 
epidemic  of  small-pox.  This  starts  by  attacking- 
one  person  only,  but  it  may  spread  from  him  to 
thousands.  Now,  had  sucli  a  patient  intimated  to 
the  sanitary  authorities  at  once  that  he  was  affected 
with  this  loathsome  disease,  arrangements  might 
have  been  made  for  his  separation  from  other  people, 
and  thereby  the  spread  of  the  disease  would  have 
been  prevented.  The  same  may  often  be  said  of 
cholera  and  many  other  diseases.  On  the  other 
hand,  if  there  is  one  person  only  in  an  inhabited 
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locality  who  leads  a  healthy  life,  it  is  so  much  gain 
to  the  people.  If  all  lead  healthy  lives,  the  greatest 
possible  benetit  accrues  to  the  public  health,  ft  has 
been  truly  said  that  "  a  large  and  healthy  popula- 
tion is  the  life  and  strength  of  a  nation,  and  the 
source  of  its  success  in  science,  art,  agriculture,  and 
commerce."  Therefore,  any  person  offending  against 
the  laws  of  health  is  an  enemy  to  himself  and  the 
enemy  of  the  people  amongst  Avhom  he  lives. 

Sanitaky  Laws  and  Rules. — It  must  be  under- 
stood that  whenever  large  masses  of  people  are 
gathered  together,  the  causes  of  disease  are  con- 
stantly in  existence,  and  unless  these  causes  are 
removed  they  tend  to  increase.  Under  such  cir- 
cumstances the  natural  conditions  of  existence  are 
disturbed.  People  do  not  perceive  this  abnormal 
state  of  things  until  some  fearful  outbreak  of  sick- 
ness arises  and  causes  great  loss  of  life.  It  is  from 
the  effects  of  epidemic  diseases,  occiirring  in  crowded 
towns  and  communities,  that  modern  sanitary  science 
may  be  stated  to  have  had  its  birth. 

The  greater  the  number  of  people  in  a  place,  the 
more  is  the  need  of  cai'eful  attention  to  sanitation. 
At  the  present  day,  in  most  civilised  countines.  Sani- 
tary Laws  are  in  existence,  which  have  for  their 
object  the  protection  of  the  health  of  the  individual 
as  well  as  that  of  the  masses  of  the  people.  Persons 
indulging  in  habits  or  practices  forbidden  by  these 
laws  become  liable  to  punishment.  These  la.ws  are 
drawn  up  with  the  utmost  care.  We  now  see  the 
necessity  of  paying  respect  and  obedience  to  them. 
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We  should  submit  to  them  with  the  same  willingness 
that  we  do  to  any  other  of  the  laws  of  the  realm. 
For  instance,  it  is  no  injustice  to  prevent  a  person 
draining  a  filthy  cesspit  or  stimlass*  on  to  the  public 
road.    The  pi'evention  of  sucli  a  custom  should  not 
be  thought  a  hardship.    Under  sanitary  laws  the 
health  and  prosperity  of  millions  of  people  in  India 
and  elsewhere  have  improved.     The  greater  the 
mass  of  people,  the  greater  the  need  of  sanitation, 
and  the  more  need  is  there  that  this  sanitation  be 
placed  under  some  controlling  authority  :  hence  the 
existence  of  Municipal  Corporations  in  the  different 
towns  and  cities  of  India. 

We  have  already  mentioned  that  Domestic  Sani- 
tation is  of  great  importance.  In  it  is  implied  much 
that  we  shall  have  occasion  to  refer  to  later  on,  but 
before  writing  about  the  particular  items  in  domes- 
tic sanitation  that  affect  our  health,  there  are  certain 
principles  which  guide  us  in  house  hygiene  which 
might  be  here  enumerated.    These  are — 

(1)  That  the  house  we  live  in  should  be  properly 

constructed ;  that  in  this  construction 
proper  materials  should  be  used  ;  that  it 
should  be  so  built  as  to  allow  sufl&cient 
light  and  air  to  enter  it. 

(2)  That  everything    found  in  the  house  (whe- 

ther it  be  human  filth,  dry  rubbish,  slops, 
or  aught  else)  of  an  offensive  and  harmful 
nature,  should  be  removed  to  a  distance 

*  A  simdass  is  a  well  privy,  usually  situated  in  the  occu- 
pied house,  or  in  its  immediate  vicinity. 
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from  human  habitations  to  prevent  dis- 
ease-causes arising.* 
(3)  That  a  suflBcient  supply  of  wholesome  water 
be  provided. 

To  keep  in  health,  then,  we  should  be  attentive  tO  ' 
t  he  conditions  under  which  we  live — the  natui>e  of  the  • 
food  we  eat,  the  water  we  drink,  the  house  which  we 
inhabit,  and  the  surroundings  of  that  house. 

A  story  is  told  of  a  deaf  boy  who  was  asked  in. 
writing:  "What  is  health?"  His  reply  was  :  "A 
pleasant  life."  Health  is  the  greatest  blessing  that 
can  be  conferred  on  mankind.  It  is  a  constant  source  ^ 
of  enjoyment.  We  feel  this  specially  after  recover- 
ing from  a  very  painful  illness.  During  the  illness, 
U?e  is  considered  a  burden — we  are  miserable  and 
discontented  ;  on  recovery  we  are  reminded  of  what 
a  pleasure  it  is  to  possess  good  health. 

It  cannot  be  too  forcibly  impressed  upon  us  that 
most  diseases  are  due  to  carelessness  or  ignorance,  or 
both.  The  careful  pei^usal  of  this  little  book  will, 
it  is  hoped,  help  to  disperse  the  mist  of  ignorance 
that  prevails  on  sanitary  matters  in  most  parts  of 
India,  and  causes  the  people  to  cast  aside  their  pre- 
judices, and  do  those  things  that  Health  Science 
shews  are  for  their  good. 

We  may  now  split  up  our  subject  and  deal  with 
each  branch  of  it  separately,  beginning  with  the  most 
important  one — the  subject  of  Air. 

*  We  should  remember  that  dirt  is  the  parent  ofdi^<^^. 
It  works  af?ainst  health,  energy,  and  purity,  both  of  mind  and 
,  y-,.  ^^^^  has  said  that  "dirt  is  matter  in  thewrouL' 

place.  The  great  point  for  us  to  regard  is  to  keep  dirt  awav 
from  our  bodies,  our  houses,  and  our  surroundings.  By  so  doin» 
we  go  a  long  way  to  ensure  the  maintenance  of  good  health 


CHAPTER  [1. 
AIR. 

Inspired  Air  should  be  pure — Oi-gans  of  Respiration — How 
wc  breathe — Composition  of  the  Air — Composition  of  tht; 
Air  we  expire— Carbonic  Acid  Gas — Animal  matter- 
Effects  of  re-breathing  Air — Use  of  the  Sense  of  Smell 
in  recognising  Foul  Air — Other  ways  in  whicii  Air  iw 
rendered  impure — Uniform  Composition  of  Air. 

npHE  body  requires  food,  drink,  clothing,  and  sun- 
shine,  but  none  of  these  requirements  are  so 
urgent  as  that  of  air.  The  other  demands  may  be 
met  by  occasional  supplies,  but  air  we  need  always. 
We  cannot  live  without  breathing,  that  is,  taking  air 
into  our  lungs.  From  the  moment  we  are  born  to 
the  moment  we  die,  we  are  breathing.  If  entirely 
deprived  of  air  for  a  few  minutes  only,  we  should 
die.  It  is  the  most  important  agent  to  maintai)i 
existence.  This  we  may  prove  in  a  very  simple  way. 
Take  a  little  bird,  put  it  under  a  glass  jar,  and  then 
remove  the  air  from  the  jar  by  means  of  an  air  p\imp: 
the  bird  at  tirst  faints,  and  then  dies  ;  but  if  we  let 
in  air  again,  just  after  the  little  animal  has  fainted, 
it  will  recover. 

Inspired  Aib  should  be  Pure. —Besides  requiring 
air,  we  must  have  that  air  pure  and  fresh,  and  not 
mixed  with  any  foul  gases.  Air  may  be  stagnant, 
dirty,  poisonous,  putrid,  or  stale.  We  shall  see  how 
these  various  bad  qualities  are  imparted  to  it.  We 
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must  do  our  utmost  to  get  a  proper  supply  of  good 
air.  More  sickness  is  due  to  impure  air  than  to  any 
other  single  cause  with  which  we  are  acquainted. 

Before  we  can  properly  understand  how  impure  air 
affects  us,  it  is  neccessary  to  Iiave  some  knowledge 
regarding  the  anatomy*  and  physiologyt  of  the  organs 
of  respiration. 

Organs  of  Respiration. — The  chief  organs  of  res- 
piration are  the  Larynx,  the  Trachea,  and  the  Lungs. 

The  Larynx  is  the  organ  of  the  voice.  In  shape  it 
is  somewhat  like  a  small  triangular  box,  situated  in 
the  upper  and  front  part  of  the  neck,  between  the 
mouth  and  trachea  or  windpipe,  and  just  behind  the 
tongue.  It  is  chiefly  composed  of  simple  gristle  or 
cartilage.  There  is  an  opening  in  the  larynx  called 
the  glottis,  which  is  slit-like  in  shape  during  expira- 
tion,J  and  large  and  triangular  during  inspiration. § 
This  opening  is  guarded  on  the  top  by  a  thin  piece 
of  elastic  cartilage,  called  the  epiglottis.  This  latter 
is  a  spoon-shaped  lid,  which  opens  when  we  breathe,, 
but,  by  a  very  pretty  arrangement,  shuts  when  we 
swallow  and  so  lets  our  food  glide  over  it  into  the 
(esophagus  or  food-pipe,  and  then  into  the  stomach. 

*  Anatomy  is  the  art  of  dissecting  or  artificially  separating 
the  different  parts  of  any  organised  body  to  discover  their 
situation,  structure,  and  economy. 

t  Physiology  is  the  science  which  treats  of  the  nature  and 
constitution  of  living  bodies. 

X  Expiration  is  a  breathing  out  or  expulsion  of  air  from 
the  lungs,  through  the  mouth  or  nose,  in  the  process  of 
respiration  or  breathing. 

§  The  act  of  drawing  in  or  inhaling  air  into  the  lungs  i 
opposed  to  expiration. 
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The  position  of  the  larynx  in  the  neck  is  marked  by 
a.  prominence  in  the  middle  line,  below  the  chin, 
which  is  popnlarly  known  as    Adam's  apple." 

The  Trachea. — Below  the  larynx  is  the  trachea  or 
wind-pipe.  This  is  an  elastic  tnbe,  strengthened  by 
C-shaped  rings  of  cartilage  embedded  in  softer  tissues ; 
the  incomplete  part  of  the  C  is  behind.  The  food- 
pipe  is  attached  to,  and  placed  behind,  the  trachea, 
and  runs  almost  parallel  with  it.  Shortly  after  enter- 
ing the  cavity  of  the  chest,  the  trachea  divides  into 
two  smaller  tubes,  called  the  right  and  left  bronchi, 
which  still  further  sub-divide  and  pass  into  the  sub- 
stance of  the  lungs,  like  the  branches  of  a  tree.  At 
length,  these  very  small  bronchial  tubes  end  in  clusters 
of  extremely  small  and  fine  air-cells.  The  tissue 
composing  the  walls  of  these  cells  is  very  delicate 
and  elastic.  The  air-cells  give  the  lungs  their 
eponge-like  character.  The  stiff  cartilaginous  rings 
of  the  trachea  and  bronchi  disappear  gradually  as  we 
approach  the  smallest  bronchial  tubes.  This  arrange- 
ment allows  the  larger  bronchial  tubes  to  be  con- 
stantly open,  whilst  the  smaller,  being  elastic  and 
containing  muscular  fibres,  can  vary  their  diameter. 

TJie  Lungs. — The  lungs  are  surrounded  on  their 
outside  by  a  double  covering  of  a  fine  delicate  mem- 
brane called  the  jplerira,  one  layer  of  which  is  attach- 
ed to  the  chest  wall,  the  other  to  the  lungs.  The 
pleura  secretes  a  fluid  which  permits  these  two  layers 
to  glide  on  each  other  with  ease  during  respiration. 
The  ramifications  of  the  bronchial  tubes  and  the  air- 
aacs  are  lined  with  nmcous  membrane,  which  is  very 
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delicate  and  sensitive  to  the  presence  of  anything 
except  the  air.    If  the  inspired  air  contains  many- 
particles  of  dust,  these  latter  excite  coughing,  and  by 
this  means  we  get  rid  of  the  offending  bodies.    Along ; 
the  lining  of  all  parts  of  the  air-passages,  as  far  as  ^ 
the  air-cells,  are  minute  filaments  of  protoplasm** 
called  cilia,  which  are  in  constant  motion,  like  a  field  I 
of  grain  stirred  by  a  gentle  breeze.  "  These  cilia  serve 
to  fan  the  air  in  the  lungs,  and  to  produce  an  out- 
ward current,  which  is  useful  in  catching  dust  and! 
fine  particles  swept  inward  with  the  bi^eath." 

The  air-sacs  which  we  have  mentioned  form  the 
true  substance  of  the  lungs,  and  they  are  much- 
smaller  than  the  pores  of  an  ordinary  sponge.  Their' 
walls  are  very  thin,  and  contain  a  large  number  of' 
minute  blood  vessels  called  capillaries. f    The  air-- 
sacs  are  so  hollowed  out  that  a  single  wall  separates- 
two  adjoining  cells.    The  air  taken  into  the  lungs- 
enters  them,  and,  from  the  thinness  of  their  -wall,, 
comes  almost  into  contact  wdth  the  blood  vessels,, 
there  being  only  a  very  thin  film  of  membrane  be-  ■ 
tween  them.    A  number  of  the  waste,  useless,  and! 
harmful  things  the  blood  does  not  require,  are  sent  offf 
through  this  thin  membrane  ;  and,  on  the  other  hand, . 

*  The  viscid  nitrogenous  material  of  animal  and  vegetable 
cells    performing   various   functions — secretion,  exci-etion, 
growth,  &c.    The  term  is  generally  applied  to  the  granular; 
contents  of  cells,  and  to  the  "germinal  matter"  which  con^ti-- 
Uxtes  the  "  physical  basis  of  life." 

t  Capillaries  are  the  tiny  ramifications  or  branches  of  bloodi 
vessels  terminating  on  the  surface  of  the  body,  in  the  sub8tanc& 
of  solid  organs  or  in  internal  cavities.  They  are  situated' 
between  the  arteries  and  vein?. 
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the  blood  abstmcts  from  the  air  that  which  it  wants, 
aamely,  oxygen.  The  oxygen  so  taken  up  by  the 
blood  is  conveyed  through  the  left  side  of  the 
heart  to  the  different  pai'ts  of  the  body.  Here  it 
loses  some  of  it.s  oxygen,  for  the  tissues*  are 
hungry  and  take  it  as  part  of  their  food.  But  the 
tissues,  in  removing  the  oxygen  from  the  blood,  give 
to  it  in  return  their  waste  matters  and  bad  products, 
which  are  carried  back  to  the  lungs,  and  are  largely 
given  out  to  the  air  in  the  air-sacs,  to  be  exhaled.  It 
is  by  this  beautiful  and  natural  conti-ivance  that  the 
blood  is  changed  from  being  dark  red  and  impure,  to 
bright  red  and  pure.  It  is  only  in  this  bright  condi- 
tion that  it  is  fit  to  nourish  the  tissues  of  the  body. 

How  We  Breathe. — By  breathing,  we  cause  the 
air  to  enter  and  leave  the  chest.  The  air  is  con- 
veyed into,  and  from  the  lungs,  by  means  of  the 
wind-pipe.  Each  respiration  consists  of  two  acts— 
inspiration,  or  taking  the  air  into  the  chest ;  and 
expiration,  or  expelling  it. 

Inspiration. — When  we  draw  in  a  full  breath,  we 
unconsciously  straighten  the  spine  and  fix  the  head 
and  shoulders,  so  that  the  muscles  that  expand  the 
chest  may  act  to  the  greatest  advantage.  At  the 
same  time,  the  diapliragm  f  descends  and  presses  the 
Willis  of  the  ahdomenX  outwai^ds.  By  these  means  the 

*  Tissue  is  a  general  term  applied  to  the  textures  of  which 
the  different  organs  are  composed — Osseous  tissue  forms 
h(me  ;  fat  cells  form  adipose  tissue. 

t  A  broad  muscular  partition  Ixitwcen  the  chest  and  tlie 
ji  bdominal  cavities. 

X  The  cavity  that  coi)taiu.«  tiio  organs  of  digestion. 
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size  of  the  chest  is  increased  and  the  elastic  lungs 
expand  to  occupy  the  extra  space  ;  while  the  air 
rushes  in  along  the  wind-pipe  and  bi'onchial  tubes, 
and  reaches  the  air-sacs. 

Expiration. — If  we  forcibly  expel  the  air  from  the 
chest,  the  operation  is  reversed :  we  bend  forward, 
draw  in  the  abdominal  walls,  and  the  diaphragm 
ascends  ;  all,  together  lessening  the  size  of  the  chest 
ca.vity  and  sending  the  air  from  the  lungs. 

At  each  breath  an  adult  inspires  25  or  30  cubic 
inches  of  air,  but  a  much  larger  quantity  may  be 
inhaled.  If  an  adult  takes  a  very  deep  breath  and 
then  forcibly  drives  the  air  from  the  lungs,  we  get 
what  is  known  as  the  breathing  capacity,  which,  in  a 
man  5  feet  8  inches,  is  130  cubic  inches,  or  about  a 
gallon. 

Composition  op  the  Air. — The  air  may  be  con- 
sidered to  consist  of  an  ocean  of  mixed  gases  that 
suriound  the  world.  This  ocean  is  about  50  miles 
deep.  It  is  really  mvich  deeper,  but  beyond  50  miles 
■from  the  earth,  it  becomes  very  thin  or  rarified. 
The  lowest  layer,  or  that  which  we  breathe,  is  much 
heavier  than  the  layers  near  the  top.  Air  is  invisi- 
ble, and  we  are  only  made  aware  if  its  presence 
■when  it  is  in  motion*  or  w^hen  we  are  moving  against 
it.  Air  is  composed  mainly  of  a  mixture  of  two 
gases,t  one  called  oxygen  and  the  other  nitrogen. 

*  Air  in  motion  is  called  ivincl. 

■\-  All  things  in  the  -^N-orld  belong  to  one  of  three  classes  

solids,  liquids,  or  gases.  Solids  are  bodies  that  have  a  fixed 
shape  and  possess  a  certain  amonnt  of  hardness,  such  as  a 
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(Ordinary  air  always  contains  a  few  other  agents,  of 
which  the  chief  are  carbonic  acid  gas,  ammonia,  and 
ivatery  vapour.    The  carbonic  acid  gas  and  ammonia 
ai-e  in  such  small  quantities  as  not  to  aiieci  the 
qualities  of  the  air  for  human  respiration.  Neither 
of  them  serves  any  useful  purpose  in  the  animal 
economy,  but  they  are  of  immense  use  to  plant  life. 
The  ammonia*  of  the  air  supplies  plants  with  part  of 
the  nitrogen  they  require  as  food.    The  carbonic 
acid  is  to  the  Vegetable  Kingdom  what  oxygen  is  to 
tlie  Animal — a  necessary  food-    Plants  breathe  just 
as  animals  do,  only  they  reverse  the  process  :  they 
take  in  the  carbon  of  the  carbon  dioxide  and  set  free 
the  oxygen.    When  oxygen  and  carbon  are  united 
with  one  another  to  form  carbonic  acid  gas,  we  are 
not  able  to  utilize  either  of  these  elements.  Plants, 
on  the  other  hand,  are  able  to  split  up  the  carbonic 
acid  gas  into  their  component  simple  bodies.  When 
the  sun  shines  on  the  green  colouring  matter  of 
leaves,  it  causes  it  to  pick  out  the  carbon  of  the 
carbonic  acid  gas  of  the  air  and  sends  back  the  oxy- 
gen for  us  to  breathe  ;  plants,  therefore,  help  ]  to 
purify  the  air  ;  further,  the  carbon  that  the  plants 
have  taken  in  is  so  changed  and  joined  with  other 

piece  of  wood  or  stone  or  metal.  Liquids  are  agents  that 
have  no  constant  .shape ;  they  take  the  form  of  the  vessels 
that  contain  them.  Gases  are  bodies  that  have  no  fixed  shape, 
and  always  tend  to  increase  in  volume.  All  three  classes  are 
made  up  of  minute  invisible  particles  called  atoms.  In  a  gas 
eveiy  atom  is  trying  to  drive  away  the  neighbouring  atom. 

*  Ammonia  is  a  gas  composed  of  one  atom  of  nitrogen  and 
tliree  atoms  of  hydrogen. 
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bodies  In  the  plant,  as  to  make  it  fit  for  us  to  take  afe>  si 
food.    At  night  most  plants  reverse  the  order  of'  i\ 
breathing  ;  they  take  away  the  oxygen  and  give  ofP  m 
carbonic  acid  gas,  but,  on  the  whole,  they  give  outi  j 
much  more  oxygen  than  they  take  up  from  the  a.ir. 
The  carbonic  acid  gas  itself,  being  usually  in  com-  jj 
paratively  small  quantities  in  the  air,  is  not  poison-  j 
ous.    In  inhabited  houses,  however,  it  IS  accoiii-  I  () 
panied  with  a  certain  quantity  of  the  noxious  animal  i  , 
matters  and  foul  oi^ganic  gases  given  off  by  the  lungs.  , 
When  the  carbonic  gas  is  in  excess,  the  animal'  | 
matter  is  in  excess  also.    Exact  and  scientific  obser- 
vations have  proved  that  the  amount  of  carbouici 
acid  gas  contained  in  an  inhabited  I'oom,  corresponds^ 
with  the  amount  of  impure  animal  organic  mattei- 
contained  in  that  room.    The  amount  of  carbonic 
acid  gas  in  the  air  is,  therefore,  taken  as  a  measure 
of  the  purity  of  tlae  atmosphere  in  our  rooms.  Ex- 
cess of  it  in  air  tells  of  excess  of  respiratory  animal 
impux'ities. 

In  and  around  inhabited  places,  the  air  contains • 
many  impurities,  chiefly  in  the  form  of  foul  gases, 
dust,  particles  of  animal  and  vegetable  matter,  a.nd  : 
frequently  the  germs  of  disease. 

Oxyen  and  Nitrogen. — One  hundred  parts  of  air 
contain  about  79  parts  of  nitrogen  and  21  of  oxygeu. 
or  roughly  four  of  the  former  to  one  of  the  latter.. 
The  oxygen  is  much  the  more  important  of  the  two;  I 
it  is  the  vital  element  of  the  atmospbere,  and  is  ai 
very  active  gas,  which  serves  the  purpose  of  keeping 
our  blood  pnr<^.    Oxygen  combines  with  other  bod  ies 
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aiifl  biirns  them  up.    Without  it  we  could  not  pro- 
duce light  or  heat  from  any  combustible  substance, 
noi'  could  life  be  supported.    Inside  our  bodies  oxy- 
gen also  bums,  but  the  burning  goes  on  so  slowly 
that  we  do  not  feel  the  heat  it  produces  :  this  is  the 
chief  way  in  which  our  bodies  are  kept  warm.  Oxy- 
gen is  so  active  that  if  the  air  contained  only  this 
(ine  gas,  it  would  burn  us  up  and  we  should  die.  If 
we  put  a  lighted  candle  in  pure  oxygen,  it  burns 
very  brightly  and  wastes  away  much  more  rapidly 
thau  if  we  put  it  in  ordinaiy  air.    But  if  we  deprive 
the  air  of  its  oxygen,  and  put  a  lighted  candle  into 
^be  remaining  nitrogen,  the  candle  goes  out  at  once. 
Nitrogen  is  a  harmless  gas  :  nothing  will  burn  in 
it.    Atuimals  would  die  at  once  if  they  had  only 
nitrogen  to  breathe.    The  oxygen  alone  is  far  too 
strong  for  us  to  breathe.    The  nitrogen  is  mixed  with 
it  to  make  it  weaker  or  dilute  it.    Nature  has  pro- 
vided a  mixture  of  these  two  gases  in  such  proportion 
to  one  another,  that  the  air  can  be  breathed  by  men 
and  animals,  and  lamps  and  fires  can  be  kept  alight 
in  this  mixture  of  gases. 

Composition  of  the  Aie  we  expire. — We  now 
know  what  ordinary  air  contains.  Let  us  see  Avhat 
air  given  off  from  the  lungs  contains. 

Watery  Vapour. — One  of  the  things  given  off  from 
the  lungs  is  watery  vapour.  An  adult,  in  24  hours, 
gives  ofp  from  9  to  11  ounces  of  water  from  tht 
lungs.  In  the  cold  weather  we  can  see  clouds  of 
steam  coming  from  the  mouth.  This  visible  vapour 
is  water  in  a  finely  divided  state.   Wo  can  also  prove 
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that  this  steam  leaves  the  mouth  by  breathing  on  to 
the  front  of  a  looking-glass.  By  doing  this,  we^ 
notice  that  the  mirror  becomes  damp  directly.  The 
air  we  inhale  contains  a  small  and  variable  amountt 
of  water,  but  the  air  we  exhale  always  contains  a.s< 
much  water  as  it  can  hold  in  the  state  of  vapour,  oi' 
steam.  The  expired  air  is,  therefore,  said  to  be 
saturated  with  watery  vapour. 

Carbonic  Acid  Gas.*— We  also  breathe  out  car- 
bonic acid  gas,  which  is  colourless ;  but  we  can' 
readily  prove  that  it  is  present.    Get  a  bottle  con- 
taining some  clear  lime  ivaterf  and  breathe  into  iti 
•through  a  glass  tube.    We  notice  that  the  clearness^ 
of  the  lime  water  disappears— it  becomes  milky. 
This  change  is  eflFected  by  the  carbonic  acid  o-a,s< 
uniting  with  the  lime  of  the  lime  water,  to  form  fine 
particles  of  chalk.    Or,  breathe  into  a  jar,  and  lower: 
a  lighted  candle  into  it.    We  will  find  that  the  flame 
is  instantly  extinguished,  showing  the  presence  off 
carbonic  acid  gas.    Ordinary  air  contains  a  littlei 
carbonic  acid  gas,^  expired  air  contains  much  more.§^ 

*  Carbonic  acid  gas  is  made  up  of  oxygenlmd^artOT^  We 
have  learnt  something  about  oxygen  already.  If  we  burn  a 
piece  of  wood  closed  in  a  case  so  that  very  little  or  no 
reaches  It,  the  wood  turns  black.  This  dark  mLs  is  called 
charcoal,  which  is  almost  all  carbon.  Now  when  this  cSbon 
abundance  of  oxygen,  carbonic  acid 

t  Choona  pani. 

X  Four  parts  in  10,000. 

^J.^^T^^l^*™'"'"'"  this  manner  a  man  in 

iwenty-fom-  hours  sends  off  from  his  lungs  as  much  clrhl 
as  18  contained  m  a  piece  of  charcoal  wei|hing  ""gS  outceT 
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Ifeither  the  watery  vapour,  nor  the  carbonic  acid,  is 
poisonous,  but  they  ai'e  in  company  with  other  bodies 
which  are  very  poisonous.  Some  watery  vapoux  is 
always  contained  in  the  air,  and  a  certain  amount  of 
it  is  beneficial,  both  for  animals  and  plants.  If  in 
excess,  as  it  is  in  Lower  Bengal  and  most  sea-coast 
towns  in  India,  it  makes  the  climate  relaxing.*  If 
very  small  in  amount,  it  makes  the  air  diy,  thereby 
causing  too  much  evaporation  from  our  bodies  and 
from  plants.    Vex'y  dry  air  is  injurious  to  plants. 

Animal  Matter. — We  also  breathe  out  minute 
particles  of  animal  matter,  and  several  varieties  of 
organic  gases,  which  are  all  ready  to  decay  and 
putrefy.  It  is  this  putrid  animal  matter  that  is  so 
noxious  in  air  that  has  once  been  breathed.  Many 
years  ago,  when  houses  and  jails  in  England  were 
more  densely  crowded  with  people  than  they  are 
now,  outbreaks  of  "  plague  "  and  typhus  fever  arose. 
It  is  believed  that  tlie  chief  cause  of  these  outbreaks 
was  the  impurity  of  the  air  from  the  decomposing 
animal  matter  and  organic  gases  exhaled  from  the 
lungs  of  human  beings.  Recently,  this  animal  mat- 
ter was  isolated  in  a  crystalline  form  by  a  cliemist, 
and  it  was  found  that  very  small  quantities  of  it 
were  capable  of  killing  dogs  and  rabbits.    If  you 


We  are  unable  to  see  the  carbon,  because  it  has  combined 
with  oxygen  to  form  carbonic  acid  gas,  which  is  colorless. 

*  Relaxing  climates  are  such  as  produce  a  want  of  general 
vigour,  and  cause  the  various  functions  of  the  animal  economy 
to  be  carried  on  sluggishly. 
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confine  the  expired  air  in  a  bottlej  for  a  time,  thi 
animal  matter  decomposes  and  gives  out  an  ojffensivi 
odour. 

Effects  of  re-breathing  Air. — By  breathing,  wi 
rapidly  spoil  the  air.    If  we  are  shut  up  in  a  placi 
where  the  good  air  from  outside  cannot  enter,  ami  « 
the  bad  air  from  within  cannot  make  its  exit,  wr 
soon  become  ill  ;  and  if  we  remained  long  unde. 
these  conditions,  we  should  die.    We  have  all,  per 
haps,  heard  of  the  Black  Hole  of  Calcutta.  Thi 
was  a  small  room  in  which  146  persons  were  places 
for  a  whole  night,  the  room  having  but  two  tin 
windows,  which  were  closed.    During  the  night,  thi 
people  suffered  intense  agony,  and  in  the  morning  onll 
23  of  them  were  found  alive,  the  other  123  having  dic^ 
from  the  bad  effects  of  air  that  had  been  breathe 
over  and  over  again.    In  another  instance  whic 
occurred  at  sea,  a  ship  was  exposed  to  a  heav. 
storm :  the  captain  of   the   vessel   sent  all  th 
passengers  to  their  cabins,  and  closed  all  the  doort^ 
ports,  and  skylights,  so  that  no  fresh  air  could  ge 
into  the  cabins.    Many  of  the  passengers  died  fi-ort 
breathing  the  air  that  had  been  rendered  foul  an' 
poisonous  by  previous  respiration. 

Shoi't  of  producing  actual  death,  the  constan 
breathing  of  air  rendered  slightly  impure  by  previou 
respii-ation,  tends  to  undermine  our  health.  Th 
lilood  is  then  not  purified,  and  ia  this  impure  stat( 
is  ready  to  receive  the  germs  of  disease  at  any  tim 
It  is  this  condition  of  the  atmosphere  of  our  room 
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i  that  begets  the  genei-al  langoiiv  of  wliicli  people  so 
t  frequently  complain.    This  it  is    that  frequently 
gives  rise  to  headache,  loss   of  appetite,  nausea, 
pallor,  and  a  general  want  of  vigour.    It  further 
f  produces  a  closeness  and  stuffiness  of  the  air  in  our 
Ci  rooms,  and  lessens  the  activity  of  the  mental  pro- 
cesses.    If  proper  means  are  not  adopted  for  getting 
t  rid  of  this  fovil  air  from  bed-rooms,  we  wake  up  in 
the  morning  feeling  very  lazy,  heavy,  unrefreshed, 
and  disinclined  for  our  day's  work,  instead  of  being- 
fresh,  brisk,  and  active. 

Use  of  thio  Sensk  of  Smell  in  recognising  Foul 
Air. — The  foul  animal  particles  and  organic  gases 
are  themselves  invisible,  but  we  can  recognise  them 
by  the  sense  of  smell,  and  also  by  the  effect  they 
produce  on  us  if  they  arc  present  beyond  a  certain 
ratio.  Particularly  can  we  notice  their  presence  if 
we  come  into  a  room  after  being  in  the  fresh,  open, 
air.  They  cause  the  air  to  be  close,  stuffy,  anrl 
disagreeable.  Our  sense  of  smell  ought  to  protect  us 
from  the  evils  connected  with  the  breathing  of  foul 
air.  It  is  this  organ  also  which  tells  us  of  bad  food 
and  filthy  odours  generally.  If  we  neglect  the  sense 
of  smell  we  find  that  it  soon  gets  blunted,  and  at 
length  fails  to  tell  us  that  these  dangers  arc  near. 
As  with  most  other  things,  people  get  accustomed 
to  bad  smells,  and  then  the  poisonous  gases  and 
putrid  animal  matter  in  the  air  do  not  appear  to  be 
so  harmful  to  them  as  they  were  at  first.  A  little 
experiment  teaches  this.    Get  a  bell  jar,  and  put  a 
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little  bird  into  it ;  keep  the  bird  there  for  abouti 
half  an  hour  and  we  find  that  it  dies  after  a  certain 
time.    But  if,  before  it  dies,  Ave  put  another  birdi 
into  the  jar,  the  second  bird  dies  in  half  the  time. 
This  shows  that  the  first  bird  had  become  accustom-- 
ed  to  the  foul  air  it  had  breathed  over  and  over 
again.    The  same  occurs  with  human  beings.  Of 
our  five  senses,  that  of  smell  is  the  easiest  to  get  out 
of  practice.    People  neglecting  bad  smells,  after  a 
time  actually  do  not  know  that  any  offensive  odours 
are  present.    Were  some  people  to  perceive  the  bad ; 
smells  that  surround  them,  they  would  not  live  in; 
the  dreadful  places  they  do.    By  the  j^roper  educa- 
tion of  the  [nose,  we  can  at  once  tell  when  there  is 
some  impure  matter  in  the  air.    KnoAving  that  some 
impurity  is  present,  if  we  wish  to  keep  healthy  (and 
who  does  not  ?),  we  at  once  try  to  get  rid  of  the  bad 
smell,  from  whatever  source  it  has  arisen,  in  order 
that  the  air  Ave  are  breathing  may  remain  pure. 

Such  foul  air  as  Ave  have  been  describing  makes  the 
blood  impure,  and  impure  blood  is  harmful  to  every 
tissue  and  organ  of  the  body.  Air  fouled  by  respira- 
tory impurities  breeds  disease  and  leads  to  death ; 
hence  the  necessity  of  constantly  breathing  pure  air. 

Other  avays  in  which  Air  is  rendered  impure. — 
Besides  the  fouling  of  the  air  produced  by  human 
respiration,  air  may  be  rendered  impure  in  several 
other  ways  : — 

(1)  Burning  of  lamps  and  fires  renders  the  air 
impure.    When  an  oil  lamp  or  candle  is  burning,  it 
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gives  ofE  water,  carbonic  acid,  and  some  complex 

bodies  which  give  the  smell  we  notice.  A  lamp  will 
'5  not  burn  in  the  absence  of  oxyg-en.  It  uses  some  of 
•  the  oxygen  of  the  air  we  should  get.  Enough  air 
i'-  should  be  supplied,  then,  for  oarsclvcs,  the  lamps, 
f  and  any  fires  situated  in  inhabited  rooms. 
^       (2)  When  animal  or  vegetable  matter  is  decaying, 

it  gives  off  foul  gases,  which  mix  with  the  air  and 
1  are  inhaled  by  us.  The  sense  of  smell  should  enable 
:i  us  to  detect  these  bad  odours,  and  lead  us  to  remove 
d  whatever  created  them.  We  should  not  leave  bits 
in  of  stale  meat,  or  the  leavings  of  a  meal,  skins  of 

vegetables  and  fruits,  mango  stones,  or  sugarcane 
i>  refuse  in  the  house.    Get  rid  of  such  things  at  once. 
If       (3)  Cooking  in  inhabited  rooms  gives  a  sense  of 
111  heaviness  to  the  air  breathed,  and  takes  away  the 
(I  appetite. 

f       (4)  Clothes  should  never  he  tuashed  in  rooms  :  the 
splashings  from  this  process  cause  the  foul  water  to 
soil  the  room  and  its  air,  besides  making  it  damp. 
^-       (5)  Dirty  floors,  dirty  furniture,  and  dirty  walls, 
.  give  a  peculiar  nasty  smell  to  the  air.    Dirty  clothes, 
.  boots,  and  shoes,  also  give  out  offensive  odours.  All 
inhabited  rooms  and  their  contents  should  be  kept 
clean.    This  is  largely  assisted  by  keeping  the  doors 
and  windows  open,  which,  in  addition  to  letting  in  air, 
■  gives  access  to  light,  which  shews  where  the  dirt  is. 
'      (6)  Badly  constructed  drains,  o.nd  the  absence  of 
drains,  also  add  greatly  to  the  impurities  of  the  air  in 
and  near  houses.    If  ever  we  get  a  smell  from  a 
drain,  it  is  poisonous  gas  that  produces '  it.  This 
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smell  may  be  removed  and  prevented  by  flushing  all ' 
drains,  in  and  around  the  house,  regularly  with 
water.  If  the  drains  are  clean,  and  yet  these  bad  smells 
arise,  the  cause  is  due  to  pollution  of  the  soil  from 
decomposing  and  puf  rid  animal  and  vegetable  matter. 
Such  smells  cause  many  forms  of  sickness — espe- 
cially fevers,  soi-e  throat,  diarrhoea,  dysentery — any 
one  of  which  may  prove  fatal.  But  short  of  causing 
any  serious  disease,  foul  drains  and  putrid  soil  may 
bring  on  a  feeling  of  undefined  ill-health — -just  in 
the  same  way  that  a  small  quantity  of  arsenic  may 
cause  a  certain  amount  of  discomfort,  j'et  a  larger 
quantity  will  kill  outright.  Ground  that  is  fouled  I 
by  slops  and  house  refuse,  is  constantly  giving  out 
bad  gases.  In  the  soil,  as  in  our  lungs,  the  air  is 
constantly  being  changed.  Pure  air  enters  the  soil, 
but  in  leaving  it  carries  away  foul  gases,  which  mix 
with  the  air  we  breathe.  Further,  if  the  ground  is 
moist  (as  it  often  is  around  imperfectly  drained! 
houses),  the  gases  ai-e  damp  as  well  as  foul.  Damp 
gases  from  decaying  vegetable  matter  are  the  prin- 
cipal causes  of  malarial  fevers.  It  is  very  necessary 
to  have  proper  drains  attached  to  each  house,  so  that 
all  waste  and  refuse  fluids  are  at  once  conveyed  to  a 
distance  from  the  dwelling. 

(7)  Butchers,  leather-makers,  curers  of  animal  slins, . 
dyers,  and  others,  frequently  carry  on  their  trade 
in  the  heart  of  inhabited   places.    In   all  these, 
trades  a  refuse  of  animal  or  vegetable  matter  is  left 
which  rapidly  putrifies,  and  in  this  putrefaction 
offensive  gases  are  evolved  and  inhaled  by  us.  Such 
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pt'opJe  should  be  compelled  to  carry  on  their  business 
on  the  outskirts  of  towns  and  villages,  and.  in  all 
cases,  should  be  forced  to  provide  for  the  immediate 
or  regular  removal  of  all  trade  refuse. 

(8)  Sick  people  give  off  bad  gases  and  other  foul 
bodies,  which  may  be  direct  poisons.  These  foul 
g'ases  are  of  a  more  harmful  nature,  and  greater  in 
quantity,  than  healthy  people  give  oif.  Many  diseases 
are  due  to  the  entrance  of  minute  invisible  vegetable 
germs  into  the  body.  Nature  tries  to  throw  off  these 
germs  either  by  the  lungs  or  otherwise.  If  they  once 
find  their  way  into  the  body,  some  descriptions  of 
them  may  rapidly  multiply.  Such  seeds  or  germs 
come  away  in  great  numbers  from  the  bodies  of 
persons  sulfei-ing  from  small-pox.  The  germs  of 
sniall-pox  ai'e  then  diffused  through  the  air  of  the 
room  occupied  by  the  patient,  and  if  we  inhale  them, 
and  have  not  had  small-pox  before,  or  have  not  been 
properly  vaccinated,  they  are  likely  to  give  us  the 
disease.  These  remarks  apply  equally  to  such  diseases 
as  measles,  mumps,  chicken-pox,  &c.  Germs  have 
been  found  in  connection  with  all  of  these  diseases. 

(9)  The  air  in  and  around  graveyards  is  impure. 
Bui'ial  grounds  should,  therefore,  be  at  a  distance 
from  human  dwellings.  The  same  may  be  said  of 
the  air  near  brick-kilns.  The  air  of  marshes  a,nd  j]ieels 
contains  the  poison  known  as  malaria,  which  pro- 
duces fever,  diarrhoea,  dysentery,  neuralgia,  and 
enlarged  spleen,  &c  Dust  containing  all  kinds  of 
mineral,  vegetable,  and  animal  particles,  frequently 
renders  the  air  impure  and  irritating  to  the  lungs. 
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(10)  Domestic  animals,  such  as  cows,  buifaloes, 
goats,  dogs,  sheep,  &c.,  kept  in  and  near  houses, 
spoil  the  air,  as  we  do,  by  breathing.  They  render 
the  air  impure  also  in  other  ways.  Their  droppings, 
if  left  on  the  ground  (as  they  frequently  are,  for  a 
time,  at  least)  decay,  and  the  foul  gases  given  off  in 
the  decaying  process  pollute  the  air.  Further,  when 
this  manui-e  dries  up,  it  crumbles  to  powder,  which 
mixes  with  the  air  we  breathe.  We  see  tha  neces- 
sity then  of  keeping  cows,  horses,  and  other  such 
domestic  animals  in  properly  made  stables  or  sheds, 
at  a  distance  from  the  houses  we  inhabit .  These 
sheds  should  be  kept  clean. 

Lastly,  and  perhaps  most  important  of  all,  is  the 
impurity  of  the  air  brought  about  by  the  accumula- 
tion of  human  ordtire  in  and  around  hoiisci;.  The 
gases  given  off  from  foul  pi'ivies  are  not  only  dis- 
gustingly offensive,  but  are  dangerous  to  health. 
Latrines,  therefore,  should  always  be  kept  jjroperly 
constructed  and  clean. 

Uniform  Composition  ov  Air. — We  now  know  the 
chief  ways  by  which  the  air  is  made  impure.  We 
also  know  something  about  the  composition  of  the 
air.  Notwithstanding  all  the  foul  matters  added  to 
air,  it  remains  much  the  same  in  composition,  and 
this  uniformity  is  another  wonderful  provision  of 
Nature ;  for,  if  the  air  became  gradually  more  im- 
pure, we,  and  all  the  animal  creation,  would  soon  die. 
We  will  soon  inquire  into  the  factors  that  are  con- 
stantly at  work  in  keeping  up  this  uniform  com- 
position of  the  air. 


CHAPTER  III. 


VENTILATION. 

A^'entilatioii   of    Sleepiug-rooms — Ventilation   of   Schools — 
Summary  of  the  foregoing  pages  on  Air  and  Ventilation. 

/^NE  of  the  great  principles  of  sanitation  is  to  get 
rid  of  "whatever  comes  away  from  the  body  as 
soon  as  possible,  be  it  air  fouled  by  breathing  or  the 
w  aste  matters  from  the  surface  of  the  body — fceces  or 
uiine.  This  is  the  most  important  point  put  for- 
Avard  iu  these  pages,  and  attention  to  it  will  improve 
our  health  and  welfare. 

This  principle  directs  that  we  should  get  rid  of 
the  air  we  have  made  impure,  by  breathing  and 
otherwise,  as  quickly  as  practicable.  We  get  rid  of 
this  foul  air,  and  supply  ourselves  with  fresh  air,  by 
what  is  called  Ventilation,  which  means  the  bringing 
in  of  wind.  Ventilation  teaches  us  how  to  remove 
or  dilute  the  foul  air  of  dwellings  by  a  supply  of 
good  fresh  air.  It  tells  us  how  to  get  rid  of  the 
impurities  that  are  given  off  from  the  lungs,  skin, 
and  body  generally,  as  well  as  those  that  arise  fi^om 
vegetable  and  animal  decay,  combustion  of  lights 
and  fires,  and  from  cooking.  Ventilation  is  usually 
divided  into  Nattiral  and  Ai-tifdal. 

Natural  ventilation  is  effected  by  the  forces  of 
nature,  and  artificial  ventilation  is  carried  out  by 
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appliances  and  ari'angements  manufactured  and  used 
by  naan  to  aid  these  natural  forces.  There  are  three 
factors  at  work  in  producing  aerial  currents.  These 
are, — (1)  the  projjerty  possessed  by  all  gases  of  diffus- 
ing or  mixing  with  each  other;*  (2)  the  fact  that 
warm  gases  are  lighter  than  cold,  and  therefore 
ascend  ;t  and  (3)  the  force  of  the  wind.  Let  us  c<jn- 
sider  each  of  these  in  detail. 

(1)  All  gases  mix  with  each  other  or  diffuse  :  we 
see  this  by  watching  the  smoke  ascend  from  the 
chimney  of  a  railway  engine  ;  it  ascends  higher  and 
higher,  and  as  it  rises  it  loses  its  dark  colour  and 
becomes  less  dusky,  because  it  mixes  freely  with 
more  and  more  air  or  diffuses  itself :  finally,  we  see 
that  the  smoke  seems  to  have  disappeared  altogether, 
and  at  this  stage  it  has  completely  mixed  with  the 
air.  That  which  give's  smoke  its  dai'k  hue  is  not  ;). 
gas ;  it  is  minute  particles  of  carbon,  but  these 
particles  are  mixed  or  in  company  with  gases  which 
diffuse  freely  in  the  air.  In  breathing,  the  same 
principle  is  in  action.  The  gases,  vapour,  and 
animal  particles  we  breathe  out  mix  readily  vsith 
the  air  and  are  diluted  and  the  more  air  they  mix 
with,  the  less  harmful  are  they, 

(2)  The  second  factor  in  natural  ventilation  is 
the  fact  that  warm  gases  are  lighter  than  cold  and 
therefore  ascend,  and.  by  ascending  permit  cooler  air  to 

*  This  Diffusion  of  Gases  is  based  on  the  well  known  physi- 
cal principle  whereby  two  gases  tend  to  mix  in  exact  propor 
tions,  no  matter  what  may  be  the  quantity  of  each. 

t  AH  gases  expand  about -55^1^  of  their  volume  for  every 
increase  in  temperature  of  1°  Fahrenheit. 
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take  its  place  below  by  gravitation.  The  warm  air 
rises  and  floats  on  the  surface  of  the  cool  air,  just  as 
a  cork  floats  in  water  because  it  is  lighter  than  the 
water.  The  warm  and  bad  gases  in  an  inhabited 
room  ascend  towards  the  ceiling.  If  there  is  an 
opening  at  the  top  of  the  room,  the  foul  air  goes  out 
by  it  and  it  is  thus  got  i"id  of.  If  there  is  no  such 
opening,  however,  the  bad  air  gets  cooler,  becomes 
heavy  and  descends,  and  we  are  obliged  to  inhale  it 
once  more.  It  follows,  then,  that  all  houses  should 
have  openings  in  the  upper  part  of  the  room  to  let  out 
the  foul  air.  In  India  exit  of  foul  air  is  best  ensured 
by  having  small  windows  placed  near  the  roof. 

This  second  factor  is  the  main  cause  of  the 
circulation  of  air  in  rooms.  We  can  easily  prove 
that  it  is  always  in  action.  Thus,  if  we  open  the 
door  of  a  heated  room  in  which  there  is  no  cross 
ventilation,  and  hold  a  lighted  candle  first  at  the  top 
and  then  at  the  bottom,  we  can  see  hy  the  deflection 
of  the  flame  that  there  is  a  current  of  air  directed 
outward  at  the  top  and  inwards  at  the  bottom  of  the 
opening.  The  smoke  of  a  piece  of  burning  brown 
paper,  or  burning  camphoi',  in  front  of  a  fireplace  or 
near  a  door  or  window,  will  indicate  that  a  current 
of  air  is  passing  up  the  cliimuey  or  in  or  out  the 
door  or  window.  This  is  caused  by  the  difference  of 
temperature  between  the  air  in  the  room  and  the 
outside  air.  All  ordinary  ventilation  depends  on 
tliis  difference  of  temperature, 

(3)  The  third  factor  is  that  of  the  ^oind.  It 
sweeps  away  the  bad  gases  arising  from  things  that 
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are  decomposing,  brings  in  a  supply  of  good  air,  and 
so  keeps  the  air  of  rooms  fresh  and  pure.  But  the 
wind  can  only  carry  out  this  good  office  by  our 
placing  our  windows  and  doors  in  such  a  position 
that  it  can  gain  entrance  and  exit.  To  get  full 
advantage  of  it  for  this  purpose,  we  should  have 
windows  and  doors  placed  opposite  each  other  in  the 
room — or  better,  at  an  angle  to  one  another — so  as 
to  ensure  circulation  of  the  air,  and  thereby  prevent 
its  passing  directly  in  and  out.  But  if  the  windows 
and  doors  are  placed  at  an  angle  to  the  prevailiiig 
winds,  they  may  be  opposite  one  another.  The 
windows  should  open  directly  into  the  outside  air. 

Having  considered  the  natural  forces  engaged  in 
ventilation,  let  us  see  how  they  are  taken  advantage 
of.  All  openings  in  a  room  communicating  with 
the  air,  dii-ectly  or  indirectly,  give  entrance  or  exit 
to  air.  The  chief  of  such  openings  are  doors, 
windows,  and  chimneys.  But  all  chinks  and  cracks 
in  dooi^s,  windows,  and  walls  effect  the  same  object. 
Openings  in  the  roof,  such  as  exist  in  some  ridge- 
roofed  houses,  do  the  same.  Even  brick  walls  allow 
some  air  to  get  through  them,  and  thatched-roofed 
houses  freely  permit  of  air  making  its  way  from 
rooms. 

We  have  said  enough  to  show  that  every  occupant 
of  a  house  should  be  supplied  with  a  sufficient 
quantity  of  fresh  air. 

Ventilation  is  perfect  only  when  the  air  in  a  room 
is  as  pure  as  that  out  of  doors.  This  could  be  effected 
with  600  cubic  feet  of  space  for  every  occupant,  if  the 
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best  possible  arraHgements  for  change  of  air  existed  ; 
bnt  such  arrangements  are  rarely  found,  at  least,  in 
India.  It  often  happens  that,  in  the  huts  of  the  lower 
classes,  scarcely  half  this  amount  of  cubic  space 
is  provided  for  each  person.  A  large  number  of 
w^omen  in  India  are  obliged  to  live,  the  greater  part  of 
their  lives,  in  one  or  two  small  ill-ventilated  rooms. 
The  zenanas  of  the  poorer  classes  are  as  bad  as  dun- 
geons. In  thera  an  unfortunate  woman  is  confined 
to  one  small  room  day  and  night.  As  a  rule,  no  pro- 
vision is  made  for  either  ventilation  or  access  of  light. 
A  fewr  months  ago  we  were  asked  to  see  a  woman  who 
was  suffering  from  cholera  ;  we  found  her  occupying 
a  room  6'  X  7'  x  6',  and  in  this  small  chamber 
three  other  women  and  her  husband  were  crowded. 

It  is  vei'y  necessary  for  the  good  of  future  genera- 
tions in  India  that  gosha  or  parda-nashin  women 
should  be  provided  with  enough  air  and  light.  The 
present  system  tends  to  bring  about  a  gradual  lower- 
ing of  the  strength  and  vigour  of  such  females, 
which  renders  them  unable  to  go  through  the  natural 
processes  when  offspring-  arrive.  Further,  such 
off  spring  are  frequently  puny  and  defective  in 
development,  and,  under  existing  circumstances, 
become  by  degrees  more  so. 

In  the  houses  of  well-to-do  people  in  India,  ventila- 
tion is  a  matter  that  looks  after  itself.  Windows  and 
doors  are  usually  in  sufficient  numbers.  In  the 
houses  of  poor  people,  as  we  have  already  stated,  this 
is  not  the  case. 

The  object  of  ventilation  is  to  provide  enough  fresh 
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air  without  the  creation  of  draughts.    'J.^his  can  only 
be  effected  when  the  amount  of  cubic  space*  is  suffi- 
cient.   Air  can  only  be  kept  in  a  state  of  purity  when 
3,000  cubic  feet  of  air  is  supplied  to  each  person 
every  hour.    The  air  in  a  room  should  not  be  changed 
more  frequently  than  thi-ee  times  in  an  hour,  otherwise 
draughts  or  perceptible  currents  of  air  are  created. 
Therefore,  1,000  feet  of  cubic  space  should  exist  ivr 
each  person,    Such  a])  amount  of  space,  however, 
cannot  always  be  furnished,  but  we  consider  that  -100 
cubic  feet  is  the  least  allowable.    Each  person  should 
have  about  90  square  feet  of  superficial  space,f  and 
under  no  circumstances  should  it  be  less  than  AS 
square  feet.    The  superficial  space  is  not  of  vei  y 
great  importance  so  long  as  tlu;  air  can  be  changed 
often  enough  to  keep  it  pure  ;  but  if  the  air  is  changed 
too  often  it  causes  a  draught,  which  may  (especially 
in  cold  weather)  bring  about  chills  and  fever.  Even 
with  a  large  superficial  space,  if  there  be  not  projx^r 
ventilation  arrangements,  the  aii-  remains  impure  ; 
whereas  with  small  surface  space,  if  the  ventilation 
arrangements  are  good,  the  air  may  be  kept  pure. 

Even  the  small  cubical  space  above-mentioned  (400 
feet)  is  rarely  provided  for  each  person  in  huffte^ 
huts.    We  see  large  families  huddled  together  in 

*  Cubic  space  refers  to  the  actual  volume  of  air  contained 
in  the  room.  In  rooms  with  the  walla,  floor,  and  roof  at 
right  angles  to  one  another,  the  cubic  space  is  got  hy 
multiplying  the  length,  breadth,  and  height  together. 

t  Superficial  spacf  means  the  extent  of  the  flat  surface  of 
the  room,  and  if  the  sides  of  the  floor  are  at  right  angles  i( 
is  got  by  multiplying  the  length  into  the  breadth. 
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one  small  i-oom,  and  t  his  occurs  in  tlie  huts  of  entire 
areas,  leading  to  dense  overcrowding.    It  is  now  a 
well-known  factthat^people  in  over-populated  places 
die  much  faster  than  those  in  less  crowded  localities.  ■ 
Ventilation  ob-  Sleeping-rooms. — It  is  very  im- 
portant that  we  should  be  supplied  with  good  air  in 
the  room  in  which  we  sleep.    If  the  quality  of  the  air 
in  the  room  occupied  during  the  sleeping  hours  be 
pure,  it  mast  have  a  good  effect  on  your  system.  It 
must  be  remembered  that  we  pass  about  one-third 
of  our  lives  in  sleep.    Some  people  close  all  their 
doors  and  windows  a(   night  during  all  weathers. 
By  this  the  good  aii-  is  shut  out  and  the  bad  air 
kept  in  the  room.    The  result  is  that  the  occupants 
get  up  in  the  moi'uing  feeling  lazy,  heavy,  and 
disinclined  for  their  day's  work,  instead  of  being 
fresh  and  active.    If  you  go  into  such  a  room  in  the 
morning,  before  the  sleepers  arc  awake,  you  will  at 
«)nce  find  out  why  they  do  not  feel  well  in  the  morn- 
ing until  they  get  some  fresli  aii     By  sleeping  in  a 
room  where  but  little  fresh  air  enters,  foul  air  is 
being  constantly  bi  eathed  and  re-bi*eatlied .  We  know 
that  the  animal  impurities  and  carbonic  acid  gas 
thus  inhaled  are  very  bad  for  us.    We  should,  there- 
fore, always  provide  for  the  entrance  of  abundance  of 
fresh  air  into  sleeping-rooms,  avoiding  cold  winds  and 
draughts.     This  enables  us  to  sleep  better,  and  to 
awake  refreshed,  brilliant,  and  happy.  We  must  keep 
our  bodies  warm  with  bedclothes,  if  necessary,  to  avoid 
chills.    In  all  cases  where  there  is  a  top  window  or 
ventilator  in  the  room,  it  should  be  opened  at  night. 
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It  is  necessary  also  that  the  room  or  rooms  occupied) 
in  the  day-time  be  supplied  with  plenty  of  fresh  air. 
During  the  day  we  are  for  a  certain  pei-iod  outside 
our  houses  and  in  the  open  air.    Except  in  the  very: 
hot  weather,  the  doors  and  windows  should  be  opened  I 
during  this  time. 

All  houses  should  have  an  open  space  both  in  fi'ont: 
and  behind,  and  the  doors  and  windows  should,  if  t 
possible,  face  in  the  direction  of  those  spaces  ;  ai 
good  rush  of  air  is  thus  obtained  to  remove  all! 
impui'ities  of  the  internal  atmosphere. 

If  we  are  careful  to  provide  for  the  bad  air  getting ; 
out  of  the  house,  the  good  air  must  enter;  and  if 
enough  of  it  enters,  there  need  be  no  fear  of  the  evil ' 
effects  of  foul  air. 

Our  chests  should  not  be  in  any  way  constricted  by  ■ 
tight  jackets,  waistcoats,  or  coats ;  for  these  tend  to  < 
lessen  the  quantity  of  air  taken  into  the  lungs. 

Certain  trades  conduce  to  lessen  the  quantity  of 
airi-espired.  Tailors  and  shoemakers  are  examples 
of  this,  who,  from  the  stooping  position  in  which 
they  carry  out  their  work,  inspii-e  less  air  than  other 
people.  Some  trades  cause  lung  diseases,  from  parti- 
cles of  the  material  worked  finding  its  way  to  the 
lungs.  Such  is  the  trade  of  the  stone-mason  and  of 
the  spinner.  These  latter  artisans  might  protect 
themselves  by  respirators  * 

*  A  respirator  is  an  instrnment  used  for  covering  tbe  moiitli, 
and  consists  of  a  fine  network  of  wire  in  front,  through  which 
persons  can  breathe.  It  filters  solid  particles  of  dust,  &c.,  con- 
tained in  the  air  to  be  inspired. 
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Ventilation  op  Schools. — The  worst  effect  from 
stooping,  however,  is  brought  out  in  children  at  school. 
.  They  are  kept  at  their  books  in  a  constrained  and 
stooping  position  for  hours.  This  lessens  the  amount 
of  air  they  inhale,  and,  by  decreasing  the  supply  of 
oxygen,  hampers  their  growth  and  formation,  besides 
leading  to  deformity  of  the  chest  walls  :  add  to  this 
that  in  most  schools  a  multitude  of  boys  or  girls  are 
crowded  together  in  rooms  much  too  small  for  the 
number,  and  we  thus  have  decrease  in  quantity,  and 
defect  in  quality,  of  the  air.    In  going  into  a  school- 
room shortly  before  it  closes  in  the  evening,  we  may 
at  once  notice  the  disagreeable,  and  sometimes  sti- 
fling, odour  that  pervades  it.    Many  causes  are  at 
work  to  produce  this.    The  insensible*  perspiration 
is  very  active  in  children  ;  they  rush  into  school 
with  their  clothing  wet  with  ordinary  pei'spiration 
induced  by  their  play,  so  that  each  pupil  serves  to 
impart  about  half  a  pint  of  watery  vapour  to  the  air. 
Children  often  come  from  homes  that  are  close,  dirty, 
badly  ventilated,  and  often  occupied  by  the  sick, 
bringing  in  their  clothes  the  germs  of  disease.  Some 
of  the  pupils  themselves  may  be  suffering  from 

*  Under  ordinary  circumstances,  especially  daring  the  cold 
weather,  no  liquid  water  appears  upon  the  surface  of  the 
skin,  and  the  whole  process  receives  the  name  of  Insen.'^ible 
Pei'spiration.  It  is  the  emission  of  vapour  from  the  surface 
of  the  body.  But  when  violent  exercise  is  taken,  or  under 
some  kinds  of  mental  emotion,  or  when  the  body  is  exposed 
to  a  hot  (and  especially  to  a  hot,  moist)  air,  the  perspiration 
or  sweat  becomes  sensible,  that  is,  appears  in  the  form  of 
scattered  drops  upon  the  surface. — Huxley's  Elementary  Les- 
sons in  Physiology. 
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disease,  and  not  know  it,  so  cliat  the  poisonous  ex- 
halations from  their  skin  and  bveafch  are  breathed  by. 
other  children.    The  children  bring  in  diH  on  their- 
feet  or  shoes,  which  dries  up,  pulverizes,  and  floats  im 
the  air.    Particles  of  chalk  also  fly  about  the  worn. 

All  these  influences  tend  to  cause  the  headaches,, 
inattention,  heaviness,  and  stupor  so  J'l-equently  met 
with  in  school  children ;  bat  it  is  th((  teachei-  in  vv^honi 
these  influences  are  mostly  seen.  When  he  has  finish- 
ed his  day's  school  work,  he  is  too  tired  lo  take 
that  exercise  in  the  open  aii-  which  is  necessary  to 
renew  his  supply  of  good  bracing  oxygen,  and  enabh' 
him  to  get  rid  of  the  bad  products  he  has  inhaled 
during  the  day. 

We  have  inspected  some  schools  in  which  noi 
more  than  125  cubic  feet  of  space  was  provided  for 
each  boy,  and  the  condition  of  the  air  was  such  as 
to  create  a  desire  to  make  a,  speedy  exit  from  the 
school-room. 

A  varying  number  of  years  of  a  child's  life  are  spent 
in  school.  It  is  of  the  utmost  importance  that  dur- 
ing this  period  he  should  be  provided  Avith  pure  air. 
For  the  proper  growth  and  development  of  his  body, 
pure  air  is  a  necessity,  not  a  luxury.  It  is  supplied  by 
Nature  free  of  cost ;  and  we  should  endeavour  to  take 
advantage  of  Nature's  privilege,  by  providing  enf)ugh 
space  for  each  pupil  and  ample  means  for  the  foul  aii- 
to  make  its  exit  from,  and  pure  air  to  come  into, 
the  school-room.  We  would  hei^e  repeat  that  impure 
air,  breathed  constantly,  brings  about  impure  blood, 
and  impure  blood  is  harmful  to  every  tissue  nnd 
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organ  of  the  bodj.  Bad  air  constantly  inhaled  by 
€hild7'en  may  lay  the  foundation  of  a  number  of  dis- 
eases. 

One  of  the  great  advantages  of  village  or  country 
life,  IS  that  the  air  is  purer  than  in  towns.  The  air 
of  towns  contains  an  excess  of  carbonic  acid  gas  and 
other  impurities  ;  hence  the  gi^eater  importance  of 
thorough  ventilation  of  town-houses. 

At  certain  seasons  in  the  plains  in  India,  the  air 
inside  houses  is  really  cooler  than  the  air  outside. 
Under  these  circumstances,  ventilation  is  at  a  stand- 
still, and  those  who  can  afford  it  have  ptmkahs,  tatties, 
and  thermantidotes  to  keep  down  the  temperature  and 
help  the  circulation  of  the  air.  Tn  some  places,  such 
appliances  ai*e  very  useful. 

Summary  OP  the  foregoing  pages  on  air 

AND  ventilation. 

I.  — To  keep  in  health,  nothing  is  of  greater 
importance  than  fresh  air. 

II.  — Nature  charges  us  nothing  for  this  her  most 
valuable  gift.  We  should  not  prevent  its  entering 
oui"  houses. 

III.  — When  we  breathe,  we  affect  the  quality  of  the 
blood  for  good  or  bad— good  air  purifies,  but  bad  air 
poisons  the  blood.  Foul  air  in  our  rooms  is  created 
by  our  own  breath,  by  burning  candles  and  lamps,  by 
dirty  clothes,  by  decaying  animal  and  vegetable 
matter,  and  by  want  of  general  cleanliness. 

IV.  — We  are  constantly  fouling  the  air  by  breath- 
ing, and  by  the  exhalations  and  particles  from  our 
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skin.  We  should  be  constantly  supplied  with, 
fresh  air  into  our  rooms — as  much  fresh  air  as 
possible  to  enter  the  rooms  we  occupy.  Onr  rooms 
should  imitate  our  lungs,  that  is,  they  should  con- 
stantly take  in  fresh,  and  let  out  impure,  air. 

V.  — The  best  way  to  keep  the  air  moving  inces- 
santly in  a  room  is  to  keep  the  windows  and  dooi's 
open. 

VI.  — Fresh  air  is  more  important  for  bed-rooms 
than  the  rooms  occupied  during  the  day.  In  going 
out,  we  should  if  possible,  and  if  not  prevented  from 
doing  so  for  other  reasons,  keep  the  windows  open 
during  our  absence. 

VII.  — We  should  not  keep  vegetables,  food,  fruit, 
or  soiled  clothes  in  the  rooms  we  occupy. 

VIII.  — All  refuse  (liquid  and  solid)  should  be  at 
once  moved  from  the  interior  of  the  house  we  occupy. 

IX.  — It  is  advisable  to  place  all  dry  refuse  in  the 
dust-bin  at  once.  If  there  be  no  dust-bin,  dry  refuse 
should  be  burnt. 

X.  — We  should  bear  in  mind  that  the  constant 
breathing  of  impure  air  begets  a  general  lowering  of 
the  activity  of  all  our  vital  processes,  impairs  nutri- 
tion, leads  to  a  loss  of  muscular  strength,  and  the 
blood  becomes  laden  Avith  bad  matters,  because  they 
are  not  got  rid  of  as  soon  as  they  are  formed.  The 
unfortunate  person  who  is  thus  affected  falls  an  easy 
victim  to  disease. 


CHAPTER  IV. 


WATER. 

Jsea  of  water  in  the  body — Diseases  arising  from  impure 
water — Composition  of  water — Quantity  of  water  requir- 
ed— Sources  of  water-  How  the  water  is  rendered 
impure — Physical  characters  of  good  water-  Pm'ification 
of  water. 

A  S  one  of  the  first  requirements  of  life,  water 
comes  next  to  air.  If  deprived  of  air  for  a 
few  minutes  we  could  not  live.  Without  water 
for  some  days  we  should  die.  In  the  latter  case 
death  is  slower,  but  quite  as  certain.  Without 
food  life  may  be  prolonged  for  some  time,  if  water  is 
obtainable. 

The  same  holds  good  with  regard  to  all  animal 
life,  and  with  almost  all  vegetable  life.    We  say 

almost,"  because  some  of  the  lowest  foi'ms  of  vegeta- 
ble life,  such  as  some  disease  germs,  appear  to  pos- 
sess the  power  of  living  in  the  absence  of  water. 
But  even  these  genus  cannot  shew  signs  of  vitality 
when  moisture  is  entirely  withdrawn. 

We  are  constantly  throwing  off  a  lot  of  water  from 
our  body — from  the  lungs  in  the  form  of  watery 
vapour  ;  from  the  skin,  in  the  form  of  sweat ;  and  from 
the  kidneys,  as  urine.  To  replace  these  losses  we 
must  be  supplied  with  water  of  good  quality,  and  in 
proper  quantity. 


46 


0ENEK4J.  HYGIENE. 


[sec.  1 


UsE8  OK  Water  in  the  Body. — Water  serves  raanj 
purposes  in  the  human  body  :  (1)  It  keeps  the  bloodi 
in  a  fluitl  state,  in  whicli  form  alone  it  could  carrj> 
out  its  function  as  a  nourishing  medium  to  the 
organs  and  tissues  of  the  body.    If  the  blood  con-- 
tams  less  than  a  certain  amount  of  water,  it  becomea- 
so  thick  that  it  cannot  pass  through  the  smallestt 
blood-vessels  or  capillaries.    This  occurs  in  cholera. 
Many  of  these  little  tubes  are  much  finer  than  the 
fibres  of  a  spider's  web,  and  require  a  microscope* 
to  distinguish  them.    (2)  Water  dissolves  the  solidi 
parts  of  the  food,  both  before  and  after  eating,  so  as^ 
to  enable  them  to  pass  into  the  blood-vessels  and  bej 
in  a  fit  state  to  nourish  the  body.    (8)  It  serves  tc 
wash  out  all  the  bad  matters  from  the  body. 

Diseases  arising  from  Impure  Water.— The  neces- 
sity of  using  pure  water  will  be  impressed  upon  us,, 
if  we  consider  some  of  the  diseases  that  arise  from 
the  use  of  bad  or  impure  Avater.  Of  these  diseases, 
the  following  are  the  chief :— Bowel  complaints- 
cholera,  dysentery,  and  diarrhoea ;  malarial  fevers  and 
the  diseases  connected  with  malaria  —ague,  remittent 
fever,  enlarged  spleen,  angemia  or  bloodlessness,  and 
liver  diseases ;  typhoid,  enteric,  or  bowel  fever ; 
dyspepsia  or  indigestion  ;  stone  in  the  water-passages, 
goitre,  external  and  internal  animal  parasitic  dis- 
eases, as  guinea  worm  and  round  worms. 

*  The  microscope  is  an  optical  instrument,  consisting  of  an 
arrangement  of  lenses  -which  enables  the  observer  to  see  an 
object,  or  its  true  image,  nearer  than  with  the  naked  eye  and 
magnified  accordingly.  ' 
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Cholera. —  Jn  Lower  Bengal,  and  in  some  of  the 
arger  towns  and  cities  of  India,  cholera  is  endemic* 
It  has  occasional  epidemic  outbreaks  in  those  places, 
Dut  an  entire  cessation  of  the  disease  rarely  occurs, 
n-  occurs  only  at  certain  seasons  of  the  year.  When 
the  circumstances  under  -which  this  dreadful  disease 
takes  place  are  present,  and  it  has  once  made  its 
appearance,   it  may  spread  to  an  indefinite  extent. 
Water  is  one  of  the  chief  means  by  which  c-holera  is 
spread.    There  are  doubtless  other  agencies  through 
which  it  may  be  diffused,  siicli  as  impure  air,  foul 
clothes,  &c.,  yet  water,  in  most  outbi'eaks,  plays  an 
important  part  in  this  respect.    This  is  shewn  from 
the  great  decrease  of  the  disease  in  Calcutta  and 
Madras  since  a  supply  of  pure  water  to  those  cities 
has  been  introduced.    The  chief  water-supply  of  Cal- 
cutta was  formcily  from  open  tanks  and  the  Hooghly 
River.    Tbe  tanks  were  subjected  to  contamination 
in  various  ways.    Into  the  River  Hooghly  the  night- 
soil  of  the  city  was  allowed  to  flow,  and  dead  bodies 
(many  probably  the  corpses  of  deceased  cholera 
patients)  were  thrown.    The  matter  was  inquired 
into  and  a  new  and  improved  water-supply  was 
started,  with  the  result  that  the  number  of  cholera 
cases  has  decreased  by  one-half. 

A  few  instances  will  shew  bow  impure  water  brings 
about  cholera.  Several  hundred  emigrants  were  on 
board  a  ship  in  the  Indian  Ocean.    All  the  people 


*  E-ndemic  diseases  are  those  that  are  peculiar  to  special 
localities. 
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used  the  drinking-water  that  was  supplied  in  Cal- 
cutta from  the  public  hydrants.    One  of  the  coolies- 
got  cholera.    The  issue  of  Calcutta  water  was  pro-- 
hibited.  and  pure  water,  distilled  from  the  sea,  usedi 
instead.    Tlie  distilling  apparatus  got  out  of  order,, 
and  Calcutta  water  had  to  be  used  once  more.  The 
day  this  Avas  done  several  fresh  cases  of  cholera, 
occurred.    The  only  conclusion  to  be  arrived  at  is- 
that  the  water  put  on  board  had  been  previously, 
fouled.    On  the  other  hand,  it  is  difficult  to  see  how. 
the  water  in  the  public  hydrants  could  be  fouled. 
But  how  is  the  water  rendered  impure  in  such  a  way. 
as  to  give  rise  to  cholera  ?    It  is  genei^ally  believed! 
that  the  poison  of  cholera  exists  in  the  excreta*  of' 
patients  suffering  from  the  disease,  and  that  water" 
becomes  in  some  way  oi'  other  affected  by  these 
excreta.    In  many  outbreaks,  the  soiling  of  the  water ' 
by  the  excrement  of  cholera  patients  has  been  prov-- 
ed.    A  notable  instance  occurred  in  London  in  1854. 
A  little  girl  was  attacked  with  cholei'a  in  the  stx'eets. 
Her  evacuations  were    passed  neai-  a  pump,  the 
material  finding  its  way  to  the  water  in  the  pipes  ; 
below.    In  24  hours,  145  persons  suffered  from  the 
disease,  and  all  those  who  suffered  obtained  their 
water  from  this  pump.     Further,  at  this  time,  a 
woman  living  some  miles  away,  got  the  disease,  and 
it  was  proved  that  this  person,  prefen-ing  the  water 

*  Excreta  are  the  waste  materials  thrown  off  by  the  excre- 
tory organs— bowels,  kidneys,  skin,  and  lungs.  In  this  parti- 
cular instance  it  applies  to  matters  either  vomited  or  passed 
by  the  bowels. 
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from  the  particular  purap  in  question  to  that  oE  any 
other,  used  to  have  a  bottleful  of  it  sent  to  her 
daily. 

A  direct  proof  of  the  contagiousness  of  the  excreta 
of  cholera  patients  is  given  in  the  following  case. 
A  part  of  the  evacuation  of  a  cholera  patient  was 
mixed,  by  accident,  in  the  water  contained  in  a 
ghurrah  or  earthenware  chatty.  The  ghurrah  was 
exposed  to  the  sun  for  many  hours.  Jfext  morn- 
ing 19  persons  swallowed  a  small  quantity  each  of  this 
water.  Within  36  hours  5  of  them  were  seized 
with  cholera.  Another  recorded  instance  is  given, 
where  the  supposed  germ  of  cholera  was  found  in  the 
water  of  a  tank.  A  woman  who  drank  of  this  water 
was  attacked  with  the  disease.  Cholera  sometimes 
attacks  large  numbers  of  people  at  one  time,  and 
.spreads  rapidly  over  the  country.  Its  spread  is 
nearly  always  along  the  line  of  rail,  or  along  roads 
travelled  by  human  beings.  We  can  explain  how  this 
>jpreading  occurs.  Say,  a  wayfarer  imbibes  the  poison 
of  the  disease  in  Calcutta,  but  does  not  shew  signs 
of  it  till  he  has  entered  the  train.  His  discharges 
are  deposited  within  the  compartment  he  occupies, 
[t  soon  dries  up  into  a  fine  powder  and  spoils  the  air. 
This  air  is  breathed  by  other  passengers,  or  the  dried 
up  particles  get  to  the  back  of  the  throat  and  are 
eventually  swallowed.  Further,  suppose  the  first 
man  so  attacked  recovers.  He  takes  his  soiled  clothe* 
to  some  well  and  washes  them  at  its  margin  ;  some  of 
the  slops  find  their  way  into  the  well,  and  render 
*ll  those  who  use  the  water  liable  to  cholera.  He 
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likewise  carries  out  his  personal  ablutions  at  t})is- 
well.    This  may  appear  to  be  a  far-fetched  explana- 
tion, but  we  can  vouch  for  its  reality. 

Last  year,  whilst  seeking  the  cause  of  an  outbreak^ 
of  cholera  in  Bagum  Bazar,  in  Hyderabad,  we  enter- 
ed several  huts  where  patients  were  suffering  from, 
the  disease.    In  one  hut  laid  a  helpless  man  in  a  low 
state  from  cholera.    He  had  passed  his  stools  overr 
the  ground,  and  had  vomited  in  several  places,  soil- 
ing the  cooking  utensils  and  his  lotah*    On  making: 
inquiries  it  was  ascertained  that  his  wife  had  jupt 
drunk  water  out  of  the  lotah  so  soiled.    The  man . 
recovered,  but   the  unfortunate   woman    died  of 
cholera.    Later  on,  we  shall  see  how  all  wells,  tanks, 
and  water-courses  are  being  constantly  polluted,  and 
how  easy  it  is  for  the  cholera  poison  to  affect  ns,K 
and  yet,  bow  readilj  all  this  might  be  avoided  by. 
the  exercise  of  a  little  common  sense  and  cleanliness. 

In  the  year  1879,  five  millions  of  people  died  in 
India — 3  millions  from  fever  and  2(55,000  from 
cholera. 

Bianhcea. — Impure  water  plays  an  important  part' 
in  producing  diarrhoea.    This  is  especially  the  ca.se 
if  the  impurity  arises  from  decomposing  animal  and 
vegetable  matter.    Such  decaying  animal  matter  is^ 
most  frequently  derived  fi-om  human  ordure,  which 
in  some  way  or  other  gains  access  to  and  mixes  with 
drinking-water.    Sometimes,  however,  dissolved  andi 
undissolved  mineral  matters  (iontaincd  in  water  oj^eate' 
relaxation  of  the  bowels. 

*  The  brass  ntensil  iised  for  drinking  out  of. 


<'HAP.  IV. 1 


VVATEK. 


51 


Dysnntery — This  disease  is  also  said  to  frequently 
arise  from  drinking-  impure  water.  It  is  especially 
(vtused  by  the  water  from  marshes  ?i,iid  j heels. 

Ague.    The  ordinary  fever  of  this  counti'y  is  ague 
or  intermittent  fever.    It  most  frequently  arises  from 
1  breathing  air  containing  the  malarial  poison,  but  it 
t  is  sometimes  due  to  drinking:  water  charo-ed  with 
■  decaying  vegetable  matter.    This  was  known  2,000 
.  years  ago.    It  was  then  written  that  the  "  drinking 
•  of  marsh  water  causes  spleen  disease,"  and  we  know 
that  such  disease  in  India  nio.st  frequently  arises 
1  from  ague.    Many  outbreaks  of  ague  have  occurred, 
from  water  containing  decomposing  vegetable  matter. 
As  an  instance  of  marsh  water  causing  ague  and 
dysentery,  the  following  is  a  case  in  point:  A 
young  man  just  arrived  from  England  went  on  a 
shooting  torn-.    On  the  first  day  he  lost  his  way  in 
the  jungle ;  he  got  very  tired  and  thirsty,  and  was 
foi'ced  to  drink  theunfiltercd,  dirty,  waterfrom  a,jheel. 
That  evening  ho  suffered  from  an  attack  of  ague  and 
dysentery.    An  instance  is  on  record  where  a  num- 
ber of  villages  were  situated  on  marshes  :  in  some  ague 
was  present,  in  others  it  Avas  not.    Those  in  which  the 
fever  occurred,  were  supplied  by  marsh  and  nullah 
water.    In  the  others,  the  water-supply  was  from 
yfood  wells.    In  one  villao-e  there  were  two  sources 
of  supply — (1)  a  tank  fed  by  sub-soil*  and  marsh 
water ;  and  (2)  a  spring.    Those  only  who  drank  the 
rank  water  got  fever. 

*  Sub-soil  water  is  the  term  applied  to  the  water  which 
tills  in  the  interspaces  in  a  porous  soil. 
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Typhoid,  Enteric,  or  Bowel  Fever. — This  disease 
arises  chiefly  from  water  I'ouled  by  the  stools  of 
patients  suffering  from  it.  It  does  not  often  afFect  the 
people  of  India,  but  is  very  fatal  to  young  European  i 
soldiers  coming  to  the  country.  It  fi-equently  arises ' 
from  the  use  of  foul  water  used  by  gowlies  to  adulter- 
ate milk. 

In  places  where  water  contains  much  mineral 
matter,  stone  in  the  bladder  or  water  passages  andi 
goitre*  are  frequently  met  with.    This  is  especially 
the  case  in  certain  parts  of  the   North -Western 
Provinces  and  Oudh. 

Worms. — The  human  being  is  liable  to  suffer  from  i 
several  kinds  of  "  worms."  The  eggs  or  embryo  of' 
many  of  them  gain  entrance  to  the  bowels  through  • 
drinking-water;  others,  as  the  guinea- worm,  attack 
the  surface  of  the  body.  Many  vegetable  parasites  ^ 
are  said  to  come  from  bathing  in  impure  water,  aS' 
ringwormf  and  fungus  foot. 

The  heavy  mortality |  of  certain  parts  of  India  is 
largely  due  to  impure  water,  and  we  believe  that  im- 
provement of  the  water-supply  throughout  the 
countiy  would  considerably  lessen  the  death-rate. 

We  have  said  enough  to  show  that  the  use  of 

*  An  enlargement  of  a  gland  situated  in  the  front  of  the 
neck. 

t  Daa  Hin., 

I  Mortality  is  a  word  used  to  denote  the  death-rate  of  a 
community  or  country  per  annum.  The  death-rate  is  usually 
stated  as  so  many  deaths  per  1000  of  population.  Thus  in 
Chudderghat,  in  1888-89,  it  was  22-61,  which  means,  that,  of 
every  1000  persons  living  22-61  died  during  the  year'. 
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pure  water  is  very  injariouis.  and  often  very  fatal. 
This  has  been  known  for  ages.    The  pollution  of 
drinking-water  was  strictly  forbidden  in  the  early 
Hacred  writings  of  the  Hindus.    The  Arana  of  the 
Yajurveda  contains  the  following  order :  "  Do  not 
pass  urine  or  discharge  excreta  in  the  water.  Do 
not  throw  any  hair,  or  nails,  or  bones,  or  ashes,  nor 
dip  dirty  clothes  into  the  water.     For  to  do  so  is  to 
abuse  the  precious  gift  of  the  gods  and  disgrace 
them."    Persons   suffering   fron    contagious  skin 
t  disoaaes  were  forbidden  to  bathe  in  tanks  or  ponds. 
Menu  says  :  "  Let  him  not  cast  into  the  water  either 
urine  or  ordure,  nor  saliva,  nor  cloth,  nor  any  other 
thing,  soiled  with  impurity,  nor  blood,  nor  any  other 
kind  of  poison."    In  the  days  in  which  these  laws 
were  given  to  the  people,  the   fouling  of  water  in 
every  way  was  thought  a  great  sin. 

Composition  of  Water. — Water  is  a  compound 
of  two  gases,  oxygen  and  hydrogen,  in  the  proportion 
of  eight  of  the  former  to  one  of  the  latter.  This  is 
.shown  by  splitting  up  water  into  its  elements,  which 
may  be  effected  by  means  of  the  two  poles  of  an 
electrical  apparatus ;  or  by  bringing  the  two  gases 
together  in  proper  quantities,  and  passing  an 
electric  spark  through  them  :  water  is  then  formed, 
the  two  gases  joining  to  form  it. 

We  have  said  that  the  continuance  of  all  organic 
life  demands  water,  and  that  water  enters  into  the 
(iomposition  oP  all  vegetable  and  animal  bodies. 
Although  the  human  body  appears  to  be  a  solid  mass, 
yet,  about  three-fourths  of  it  consists  of  water. 
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Everything  we  eat  contains  more  or  less  water.    A  1 
pound  of  mutton  contains  12  ounces  of  water.    The  i 
same  with  regard  to  potatoes.    A  pound  of  chappati'^^ 
contains  about  6  ounces  of  water.    All  the  beverages 
we  drink,  consist  almost  entirely  of  water,  and  green  | 
vegetables  contain  about  nine-tenths  of  their  weight  ' 
of  it.    Water,  then,  is  a  very  important  item  in  our  i 
existence.  I 
(reneral  Uses  of  TFa^er.— Water  is  used  for  drink-  i 
ing;  for  cooking  food;  for  preparing  tea,  coffee,  and  ( 
various  other  beverages  ;  for  washing  our  clothes  :  1 
for  cleaning  our  cooking  utensils,  plates  and  dishes  ; 
for  personal  cleanliness  ;  for  washing  our  houses  and 
furniture ;  for  keeping  down  the  dust  on  roads,  and 
for  the  cleansing  and  flushing  of  drains  or  sewers.  It 
is  required  for  the  domestic  animals  we  keep  and 
for  carrying  on  various  trades.    Water  also  serves  to 
keep  our  ground  clean,  washing  away  the  impuriticK, 
and  without  it  plants  could  not  be  nourished,  grow, 
and  yield  us  food. 

Quantity  of  Water  required. — The  average 
quantity  of  water  i>equired  for  each  person  will  vary 
according  to  the  extent  to  which  the  processes  enu- 
merated in  the  preceding  paragraph  are  carried  on. 
If  the  sewage  of  a  town  is  removed  by  underground 
pipes,  a  large  quantity  of  water  per  unit  of  the  popu- 
lation will  be  required  to  keep  the  sewers  well  flushed 
and  clean.  The  quantity  of  water  required  for 
different  purposes  will  also  vary  in  different  places, 
and  amongst  different  classes  of  people. 

The   quantity  of  water    required    for  drinHnq 
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purposes  will  vary  according  to  age,  sex,  weight,  and 
race  of  the  individual,  and  according  to  the  climate. 
As  a  general  rule,  it  may  be  said  that  half  an  ounce  is 
required  for  each  pound  weight  of  the  body*  In  less 
general  terms  we  may  state  that  a  man  requires  from 
75  to  80  ounces  of  water  a  day.  Of  this  quantity 
about  one-third  is  contained  in  the  so-called  solid 
food.  To  prepare  this  solid  food  and  fit  it  for  con- 
sumption and  assimilationf  water  is  added,  so  that, 
on  the  whole,  only  about  one-half  of  the  water  is  left 
to  be  taken  in  the  liquid  form.  Owing  to  the  free  action 
of  tho  skin  (sweating)  in  India,  a  larger  quantity 
than  that  given  is  required,  A  man  weighing  120  lbs. 
would  require  from  80  to  90  ounces,  that  is,  about 
half  a  gallon.  Of  the  water  taken  in  the  food  and 
as  drink,  about  50  ounces  is  got  rid  of  by  the  kidneys. 
abf)ut  18  ounces  by  the  skin,  as  perspiration,  and  the 
remainder  by  the  lungs.  In  the  hot  weather,  how- 
ever, a  great  deal  more  is  given  ofB  by  the  skin  and 
less  by  the  kidneys.  During  hard  physical  labour, 
we  perspire  a  great  deal  more  and  give  off  more 
watery  vapour  from  the  lungs  than  at  other  times. 
The  kidneys,  on  the  other  hand,  secrete  less  water 
under  these  circumstances.  If  the  air  is  dry,  an  in- 
<jreased  amount  of  water  is  given  off  by  the  skin  and 


*  Most  of  oar  solid  and  even  our  "  dry  "  food  contains 
moisture.  Thus,  potatoes  contain  about  75  per  cent,  of  water, 
bread  about  50. 

t  Assimilntion  is  that  process  in  the  animal  economy  by 
which  the  insrredients  of  the  food  are  coJivertod  into  blood , 
and  by  which  the  blood  is  transformed  into  parts  of  the 
various  organs  and  tissues  of  the  body. 
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lungb.  In  these  last  two  cases  (increased  exercise 
and  dryness  of  the  air),  it  is  through  the  heat  lost  by 
evaporation  that  onr  bodies  are  kept  from  becoming 
too  warm,  and  are  kept  at  normal  temperature.*  * 

For  drinking  purposes,  half  a  gallon  is  the  least 
quantity  that  can  be  supplied  to  an  adult. 

For  the  cooking  of  food,  an  adult  will  require  three- 
quai'ters  of  a  gallon.  Much  o£  this  will  not  be  used, 
as  it  is  evaporated  in  the  cooking  process.  In 
wealthy  households,  where  the  cooking  arrangements 
are  on  a  large  scale  and  the  meals  frequent,  a  great 
deal  more  will  be  required. 

For  washing  utensils  and  dishes,  about  a  gallon  is 
required  per  head.  The  quantity,  however,  will 
depend  upon  the  number  of  dishes  in  use. 

The  cleansing  of  houses  and  furniture  will  require 
about  two  gallons  per  head. 

Clothes  washing  will  require  at  least  three  gallons 
per  head. 

For  personal  cleanliness  the  quantity  used  will 
depend  on  the  habits  of  the  person.  To  wash  the 
hands  and  face  twice  daily,  and  to  take  a  daily 
douche-bath,  will  require  about  five  gallons. 

In  towns  where  proper  water-closets  are  not  in 
use,  about  one  gallon  daily  for  each  person  is  requir- 
ed to  keep  the  privy  pans  and  the  privies  clean. 
This  altogether  makes  13  gallons  a  day  for  each 
person. 


The  natural  temperature  of  the  human  body  is 
average,  throughout  the  21  honrs,  98  4°  Farh.  ' 
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To  tabulate  the  water  required  for  these  purposes 
we  require  for — 

Gallons. 

Drinlving  and  cooking  1 

Washing  dishes  and  utensils  1 

House    cleaning  2 

Clothes  washing  3 

Personal  cleanliness  includingr  douche-bath  .  5 
Cleaning  privy-pans  and  privies  1 

Total.  13 

The  washing  of  clothes  and  the  daily  bath  are  fre- 
quently gone  through  at  ghats  or  wells.  In  any  case, 
we  consider  that  the  least  quantity  necessary  for  each 
person  is  six  gallons.  There  are  very  few  houses  in 
which  even  this  small  quantity  of  water  is  used.  In 
several  instances  lately  inquired  into,  we  found  that 
the  average  quantity  used  in  the  houses  of  the  poor 
was  less  than  two  gallons  per  head.  In  one  hut,  six 
people  dwelt — three  adults  and  three  children.  The 
entire  quantity  of  water  used  during  the  day  was 
four  brass  yhurrahfuls.  The  brass  utensil  contained 
about  two  gallons.  Each  person  got,  therefore,  only  a 
gallon  and  a  half  a  day  to  use  for  all  purposes.  No 
wonder  they  were  living  in  the  condition  of  squalor 
in  which  they  were  found.  In  favour  of  the  poor,  it 
is  to  be  said  that  much  difficulty  is  found  in  drawing 
water  from  wells,  which  are  at  times  far  from  their 
huts.  Yet  there  is,  in  a  large  number  of  cases,  an 
utter  indifference  to  dirt  in  all  its  forms.    We  do 
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not  make  this  statement  against  the  higher  caste 
people,  for  they  are,  as  a  rule,  exemplary  as  to  the 
cleanliness  of  their  bodies  and  of  the  interior  of  their 
houses.  But  even  amongst  these,  the  outside  of  the 
house  is  neglected,  and  all  manner  of  filth  is  found 
strewn  about  their  compounds. 

Domestic  animals  require  a  large  quantity  of 
water.  An  ordinary  horse  requires  at  least  six 
gallons  to  drink  and  two  for  washing.  About  the 
same  quantity  will  be  required  to  wash  a  cart,  if  in 
use.  A  cow  di-inks  five  gallons  ;  a  sheep  and  goat 
about  three-quarters  of  a  gallon  each. 

Public  Water-supphj  through  Pipes  and  Hydrants. — 
Some  towns  in  India  arc  supplied  with  water  by 
means  of  properly-constructed  water-works.  The 
source  of  the  water  is  primarily  from  rivers  or  large 
tanks,  whence  it  is  conveyed  in  cast-iron  pipes  to 
large  reservoix's,  in  which  the  water  is  filtered 
through  layers  of  sand  and  gravel.  From  these 
reservoirs  it  is  distributed  to  the  different  parts  of  the 
town,  by  means  of  other  pipes,  Avhich  go  along  the 
main  roads,  streets,  and  lanes.  At  certain  distances, 
taps  or  hydrants  are  attached  to  the  pipes.  From 
these  taps  or  hydrants  the  people  supply  themselves 
with  as  much  water  as  they  need.  The  water  should 
be  allowed  to  run  all  day  in  the  pipes.  Usually 
there  is  enough  water  to  give  each  member  of  the 
i;ommunity  so  supplied  20  gallons.  Such  water- works 
now  exist  in  Calcutta,  Madras,  Bombay,  and  other 
towns  in  India.  Recently,  similar  water-works  were 
opened  in  the  Residency  Bazars  of  Hyderabad  and 
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in  the  suburb  of  ChncMergliat,  and  it  is  hoped  ere 
^  long  that  liydi-ants  and  taps  will  likewise  bo  seen  in 
'  the  streets  of  the  Cit}^  of  Hyderabad  itself. 

It  ought  to  be  a  i-ecog-nised  principle  of  sanitation, 
that  wherever  a  permanent  supply  of  good  water  is 
available,  it  should  be  provided  for  the  people.  No 
\  labour  or  expense  should  be  spared  to  get  water  from 
a  pure  source.  It  is  only  by  so  doing  that  we  can 
entirely  remove  from  the  lower  classes  the  power  to 
pollute  the  water.  Locked  up  in  water  pipes,  they 
cannot  get  at  it.  It  is  thus  that  we  shall  help  to 
lessen,  if  we  cannot  stamp  out,  the  ravages  of  cholera, 
and  other  diseases.  We  must  remember  that  a 
deficiency  of  pure  water  in  a  community  brings  about 
accumulation  of  filth  in  all  its  forms,  with  all  its  evils. 

Sources  of  Water. — The  primary  sources  of  all 
fresh  water  are  the  seas  and  oceans.    From  them  the 
heat  of  the  sun  causes  the  water  to  evaporate  into 
the  air,  in  the  same  way  that  the  water  disappears 
from  a  tumbler,  if  exposed  to  the  sun's  rays.  The 
oceans  are  very  large,  and  a  considerable  quantity 
of  water  is  drawn  up  from  them  in  the  form  of 
vapour,  to  mix  with  the  air.    When  the  wind  blows 
towards  the  land,  this  hot  and  moist  air  from  over 
the  ocean  is  driven  to  a  cooler  place.    Now,  when 
the  air  gets  cold,  it  cannot  hold  this  water  any  longer 
in  the  form  of  vapour,  clouds  form,  the  little  parti- 
cles of  water  in  the  clouds  join  together  and  descend. 
Tlie  water  which  thus  drops  Ave  call  rain.    The  air 
always  contains  some  of  this  watery  vapour  or  steam. 
We  see  this  when,  in  the  hot  weather,  we  put  ice 
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into  a  glass  of  water.    The  outside  of  the  glass  at  I 
first  acquires  a  hazy  appearance,  and  then  we  seei  l 
droplets  of  clear  water  on  it.    The  cold  glass  has- 1 
cooled  down  the  air  surrounding  it,  and  caused  the: 
moisture  in  the  air  to  condense  into  drops.  When^ 
it  rains  hard,  the  greater  part  of  this  rain-water 
finds  its  way  to  the  lai'ge  rivers,  and,  finally,  into 
the  seas  and  oceans  whence  it  originally  came. 

Snow  and  Ice. — In  some  countries, duringthewinter, 
the  air  is  so  cold  that  the  particles  of  vapour  are 
converted  into  a  solid  modification  of  water  called 
snow  before  they  touch  the  ground.  This  is  the  case 
also  in  some  of  the  Himalayan  mountains,  where  the 
tops  of  the  mountains  are  always  covered  with  snow. 
If  this  snow  does  not  melt  at  once,  it  forms  sheets 
of  ice.  In  the  intervals  between  the  rainy  seasons, 
large  rivers,  such  as  the  Ganges  and  Jumna,  are 
chiefly  supplied  by  water  from  the  melting  of  this 
snow  and  ice.  We  have  mentioned  the  oceans  as 
supplying  the  vapour  to  form  rain.  But  this  vapour 
also  rises  from  all  exposed  sheets  of  water, — rivers, 
tanks,  wells,  marshes,  pools,  and  lakes.  We  are 
familiar  with  the  fact  that  in  the  hot  weather  many 
tanks  and  small  rivers  dry  up. 

When  rain  reaches  the  earth,  some  of  it  flows  at 
once  into  rivers,  some  of  it  sinks  into  the  ground,  and 
some  of  it  goes  into  wells  and  tanks.  That  part  of 
the  rain  which  sinks  into  the  earth  feeds  the  wells, 
tanks,  and  rivers,  when  the  r-ains  have  ceased. 

Water,  then,  comes  from  the  ocean  and  goes  back 
to  the  ocean.    This  is  why  there  is  no  lessening  of 
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water  in  the  entire  globe.  There  is  a  change  of 
'orm  constantly  going  on,  but  no  decrease  in  anioujit. 

We  get  onr  water  from  rain,  rivei'S,  springs,  tanks, 
veils,  and  public  "water-works.  Many  dirty  people 
^et  it  from  ditches  and  pools. 

Rain-xvater. — Before  rain-water  touches  Mm 
ground,  it  is  pure  and  fit  to  drink ;  it  is  really 
istilled  water.  In  some  places  out  of  India,  people 
,re  obliged  to  collect  the  rain-water  from  the  roofs 
f  houses  and  store  it  in  tanks,  which  are  usually 
.nder-ground.  In  collecting  rain-water  in  this  way, 
b  is  often  made  impure  from  bird  dx'oppings,  cliunam, 
,nd  decaying  vegetable  matter  mixing  with  it.  If 
>rovision  is  made  to  prevent  such  fouling,  and  the 
^^ater  is  kept  in  properly  made  closed  cisterns,  it 
nay  be  kept  pure  and  wholesome.  As  soon  as  rain- 
vater  touches  the  earth,  it  dissolves  out  a  lot  of  the 
oluble*  salts  contained  in  the  soil,  as  well  as  decay- 
iig  organic  matter.  In  all  populated  places  the  soil 
ontains  a  large  amount  of  decaying  vegetable  and 
nimal  matter.  Rain-water  coming  into  contact 
?ith  this  is  made  very  impure.  Further,  the  i\aiu, 
Q  passing  througli  the  lowest  layer  of  air,  washes 
ut  the  bad  products  of  the  air  and  carries  them 
i^ith  it. 

River-iuater. — This  is  usually  impure  and  un- 
^'holesome.  Ever}'  river  in  India  is  more  or  less 
»olIuted.    They  all  contain  earthy  matter.    In  the 

*  SolvMe  means  susceptible  of  being  dissolved  in  a  fluid, 
ud  here  refers  to  certain  of  tiie  mineral  constituents  of  the 
oil* 
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largest  rivers  and  those  that  flow  rapidly,  the  watei 
may  be  fit  to  use  after  filtration.  They  would  alii 
contain  diinkable  water  were  they  to  be  kept  in 
their  natural  state.  When  people  begin  to  build  a 
village  or  town,  they  usually  do  so  on  the  banks  oi 
a  river  ;  and  we  know  that  whenever  people  gathci 
together  in  large  numbers,  they  pollute  the  water- 
supply  if  it  be  from  wells,  tanks,  or  rivers.  If  many 
such  towns  or  villages  arc  on  the  banks  of  a  idvei-. 
the  water  flowing  by  the  lowest  towns  will  be  alto- 
gether poisonous.  The  water  of  rivers  in  the  vicinitjy 
of  all  large  towns  and  cities  is  gi^ossly  contaminatedd 
by  decaying  animal  and  vegetable  substances. 

During  the  monsoons  the  rivers  look  mudd}^ .  They 
then  flow  with  greater  rapidity  and  stir  up  the  dirtt  " 
from  the  bottom.    At  this  time,  also,  the  rain-watei 
carries  into  the  rivers  lots  of  eai'th  and  organic  mat- 
ters.   A  muddy  appearance  does  not  disqualify  watei 
for  drinking  purposes.    If  you  let  muddy  water 
stand  in  a  vessel  for  a  time,  you  will  see  that  the  mud  ^ 
goes  to  the  bottom  because  it  is  heavier  than  the 
water.    We  can  hurry  this  deposit  to  the  bottom  by\ 
adding  a  little  alum,  or  by  using  the  clearing  nut 

Spring-water — Is  usually  very  pure,  though  it  if' ' 
occasionally  hard.    It  is  clear  and  sparkling  from  tht 
dissolved  carbonic  acid  gas  it  contains. 

Jheel  or  Marsh-ivater. — Water  from  this  source  ii 
always  very  impui-e.  It  is  one  of  the  most  unwhole 
■&ome  kinds  of  water  that  can  be  used.    It  containt 

*  Tlie  clearing  nut  is  tlie  fruit  of  the  StrychiK'.s  'iV'tniovvw, 
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aucli  decaying  vegetable  matter.  This  decaying 
egetable  matter  is  the  chief  cause  of  malarial  diseases, 
—ague  and  other  fevers,  dysentery,  diarrhoea,  eu- 
arged  spleen,  &c.  We  should  never  drink  such 
vater.  If  compelled  to  do  so,  we  should  first  give  it 
1.  series  of  boilings  and  then  sti^ain  or  filter  it. 

W ell-water. — There  are  three  varieties  of  wells — 
liallow,  deep,  and  Artesian.    The  water  they  yield 
aries  greatly.    A  .^hallow  well  is  one  that  is  of  slight 
epfch,  or  sunk  only  to  the  depth  of  20  to  40  feet, 
r  if  deeper  than  this,  it  does  not  extend  below  the 
urface  of  the  first  impermeable  layer  of  the  earth's 
rust.*    It  is,  therefore,  exposed  to  pollution  from  the 
oul  bodies  at  or  near  the  surface  of  the  soil.  Water 
rom  such  wells  is  always  of  suspicious  quality,  and 
H  unfit  for  drinking  without  previous  pi'eparation. 
^  deep  well  is  one  that  is  sunk  to  the  depth  of  40  or 
0  feet  or  more,  or  one  that  passes  through  the  first 
inpermeable  layer  of  the  soil,  which  is  genei-ally  stiff 
lay  or  rock.    Water  from  such  wells  is,  as  a  rule, 
ery  pure,  and  free  from  fouling  by  organic  matter. 
Artesian  wells  are  made  by  boring  into  the  ground 
ntil  a  layer  of  water  is  come  upon,  which  layer  has 
;i  some  other  place  a  higher  level.    The  water  is 
orced  up  and  spouts  out  as  an  artificial  spring. 
Vater  from  such  springs  is  generally  very  good  and 
wholesome,  but  lies  so  deep  that  it  is  too  costly  to  bore 


*  Impermeable  means  not  permitting  passage,  and  here 
efers  to  not  permitting  the  passage  of  water  through  this 
vyer  of  the  earth's  crnst. 
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for  it.    Such  wells  have  not  as  yet  served  auy  prac 
tical  purpose  in  Indian  town  or  village  hygiene. 

Quality  of  Well-waters. — We  see,  then,  that  thi!"" 
water  of  wells  may  be  good  or  bad.    If  a  well  is  deep.> 
that  is,  when  the  water  is  about  50  feet  from  the  surr  ''^^ 
face,  the  water  is  probably  good,  if  the  surface  drain  i 
agfe  does  not  flow  into  it.    The  water  of  a  shallow  ^ 

1 

well  is  always  more  or  less  impure.  ™ 

Under  the  surface  of  the  ground  there  is  every^ 
where  a  large  bed  of  pure  water— a  kind  of  subterra* 
nean  lake.   This  water  is  usually  very  deeply  situated  1  " 

Nearer  the  surface  there  is  another  layer  of  waterr 
called  suh-soil  water.    This  water  is  not  good,  becauset  I' 
it  takes  up  the  bad  matter  from  the  surface  ano 
carries  it  into  the  soil.    Further,  it  dissolves  out  thee  ^ 
bad  matters  that  the  soil  contains.  >' 

Tank-water. — A  large  j^art  of  the  people  of  Indiaa « 
use  tank- water  for  drinking  and  cooking  purposes > 
"When  originally  filled,  the  water  in  all  tanks  is  more 
or  less  impure,  but  the  people,  by  their  bad  habits,; 
render  it  still  more  unwholesome.  The  water  of  tanks> 
that  arc  drying  up  rapidly  is  usually  very  impure.  > 

Water  of  Bitches  and  Pools. — The  water  of  alll 
ditches  and  pools  is  very  impm^e  and  very  dangerous^  i 
to  use,  especially  when  the  ditches  and  pools  are  neaii 
houses. 

How  THE  Water  is  kbndered  Impure. — Although] 
very  strict  laws  are  laid  down  in  the  sacred  books  of; 
the  Hindus  against  pollution  of  water,  we  find  that- 
these  laws  are  never  obeyed.  The  lower  class  of' 
people  are  constantly  and  systematically  polluting  all  i 
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iources  of  water-supply,  Let  us  go  to  the  banks  of 
iny  river  situated  near  a  town  or  village  and  keep 
mr  eyes  open :  we  there  see  people  nsing  the  hanks 
jf  the  river  as  a  latrine,  and  subsequently  rising  and 
tvasliing  themselves  in  the  water.  We  see  people 
kvashing  clothes  in  the  river.  Soiled  clothes  contain 
ihe  waste  matters  from  the  body.  Sometimes  these 
;lothes  have  just  been  worn  by  people  suffering  from 
nfectious  or  contagious  diseases,  such  as  small-pox, 
;holera,  &c.  It  is  clear  that  if  the  germs  of  disease 
ire  washed  into  the  water,  those  living  lower  down 
md  using  tlie  water  arc  liable  to  be  attacked.  The 
)odies  of  people  who  have  died  of  cholera  or  small- 
)0x  are  often  thrown  into  rivers.  Further,  human 
)eings  may  be  seen  bathing  and  spitting  in  the  river, 
ind  drinking  the  water  afterwards.  Cattle,  horses, 
md  elephants  are  taken  to  the  river  to  be  washed ; 
heir  droppings  and  urine  pollute  the  water,  so  do 
he  foul  matters  washed  off  the  surface  of  their  bodies, 
n  small  rivers  and  streams  these  practices  are  very 
niurious  to  health,  and  may  serve  to  cause  serious 
lutbreaks  of  sickness. 

We  have  said  that  the  water  of  large  rivers  is,  as 
,  rule,  purer  than  that  of  small  ones.  This  is  because 
he  poisons  they  contain  are  more  diluted.  Largo 
ivers  also  flow  quicker,  and  in  doing  so  mix  with 
[lore  air,  the  oxygen  of  the  air  acting  as  a  purifying 
gent  on  the  organic  matter  in  the  water.  The  water 
f  rivers  may  be  maintained  in  a  state  of  pui-ity  if 
leople  will  cease  to  defile  it  in  the  various  ways 
70    have    mentioned.     The  refuse  liquids  from 
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Louses  and  drains  should  not  be  allowed  to  flow  ink 
rivers. 

The  same  sources  of  polluiiou  ave  inconstant  acfcior 
in  tanks.    If  no  other  water-supply  than  that  fron 
tanks  is  to  be  had,  special  tanks  should  be  set  apar 
for  bathing,  and   others   for    drinking  pui'poses- 
All    diinlcing-water    tanks    should    be  properb; 
protected.    The  access  of  grazing  animals   to  thi 
tanks  should  be  rendered  impossible.    This  coulf 
be  easilj'^  done  by  surrounding  the  exposed  side: 
by  a  proper  railing,  or  by  constructing  steps  al 
round,  by  means  of  which  to  approach  the  water.  N( 
person  should  be  allowed  to  draw  water  in  dirty 
utensils,  and  all  vessels  should  be  thoroughly  cleano(' 
before  dipping  them  into  the  water.    This  cleanin^i 
should  not  be  carried  out  in  the  tank  itself.  People' 
should  not  wash  their  feet,  hands,  or  mouth  in  tbei 
tank,  and  the  disgusting  habit  of  spitting  in  the  wato 
should  be  strictly  forbidden.    Xo  trees  should  bo. 
allowed  to  grow  near  tanks,  for  the  dead  leaves  arc 
blown  into,  and  decay  in,  the  water.    Fishes  am 
certain  water-plants  help  to  purify  the  wat-er.  Tho 
fishes  feed  on  the  organic  matter  and  insects  in 
the  water,  and  the  plants  give  out  oxygen  whicll 
helps  also  to  purify  the  organic  matter.    All  thu 
ground  around  the  tank  should  be  kept  clean.  Tho 
surface   drainage    should  be  prevented  from  flow* 
ing  into  the  water.    If  it  is  necessary  to  provide  fo"> 
watering  horses  and  cattle  near  the  tank,  a  special 
cistern  or  trough  should  be  constructed  for  that  pur 
pose.     It  should  be  remembered  that  cattle  an* 
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horses  are  to  be  supplied  with  pure  water,  as  well  as 
ourselves,  for  many  of  the  diseases  of  these  auirnals 
are  due  to  bad  water. 

Foliation  of  Wells. — The  iu-flow  of  surface  drainage 
water  is  the  chief  source  of  pollution  of  wells.  By 
surface  drainage  water  is  meant  all  refuse  water  of 
the   soil  from  human    habitations  and  elsewhere, 
before  it  finds  its  way  to  ii  projier  water-course  or 
channel.    It  is  the  rain,  house-refuse  liquids,  &c., 
that  reach  the  surface  of  the  ground  and  pass  along 
the  natural  line  of  drainage  v/ithout  penetrating  the 
soil.  This  surface  water  in  passing  over  filthy  ground 
carries  with  it  many  forms  of  poison.   The  flow  of  sur- 
face water  into  wells  may  be  readily  prevented  by 
construoring  a  proper  parapet  wall  round  the  mouth 
of  the  well.    The  sub- soil  water  s,h.o\x.\d  not  feed  wells, 
as  before  entering  the  well  the  water  has  dissolved 
out  the  impurities  of  the  soil.    Our  deep  wells  should 
be  protected  by  being  lined  to  a  depth  of  15  feet, 
at  least,  with  a  good  layer  of  hydraulic  or  water- 
tight cement.    And  even  the  shallow  wells  would  be 
improved  by  such  steining.*    If  the  surface  water 
then  does  sink  below  this  lining,  it  is  at  least  filtered 
through  15  feet  of  soil  before  entering  the  well. 
From  the  outer-side  of  the  base  of  the  parapet  wall, 
there  should  be  a  smooth  sloping  pavement,  extend- 
ing for  five  feet  or  so  all  around  the  well,  and  this 
should  be  surrounded  by  a  di'ain,  which  would  convey 
all  refuse  waste  water,  either  directly  into  the  public 

*  Steining  is  the  technical  temi  ueed  by  engineers  for  snch 
lining  of  wells,  Ac 
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drain  or  into  a  cistern.  In  the  latter  case,  the  foul 
water  should  be  periodically  removed.  The  bottoms 
of  all  wells  require  to  be  cleaned  out  once  everv 
two  years  at  least.  Unless  we  see  the  matter  that  is 
removed  from  the  bottoms  of  some  shallow  wells,  and 
smell  it,  we  could  not  imagine  that  such  filth  could 
be  contained  in  them.  Yet  we  are  daily  drinking- 
part  of  this  disgusting  material  in  a  dilute  form, 
because  we  do  not  get  our  water  from  a  source  which 
cannot  be  contaminated  by  filthy  habits  and  by 
surface  drainage. 

No  dirty  utensils  should  be  used  to  draAv  water 
from  Avells.  It  would  be  a  gi^eat  improvement  were 
the  people  to  draw  well  water  by  means  of  a  metal 
bucket,  which  should  be  kept  constantly  at  the  well. 
Caste  prejudice  comes  in  here,  but  this  might  bo 
overcome  by  using  separate  buckets  for  different 
castes.  No  trees  should  ovei'hang  wells,  or  theii- 
roots  be  allowed  to  grow  into  them  through  the  walls 
and  break  the  lining  ;  leaves  fall  in  and  decay  in 
the  water.  Another  important  improvement  wonld 
be  effected  by  cementing  the  mouths  of  wells  with 
wooden  covers.  These,  in  addition  to  keeping  out 
birds,  bird- droppings,  insects,  falling  leaves,  &c., 
would  remove  the  possibility  of  the  people  fouling 
the  water  by  their  habits. 

That  a  well  is  popular  as  a  source  of  drinking 
water,  does  not  ensure  its  purity.  The  water  of  wells 
containing  organic  matter  that  is  undergoing  decom- 
position frequently  has  a  peculiar  but  not  altogether 
unpleasant  taste  :  f  ui-ther,  such  a  water  has  a  slightly 
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sparklino^  appearance,  due  to  the  carbonic  acid  gas 
that  is  set  free  by  the  decaying  organic  matter. 
These  ai'e  the  properties  that  frequently  induce 
people  to  seek  out  a  particular  well. 

As  water  is  so  important  an  item  in  our  bodies, 
it  should  be  pure.  To  the  people  of  India,  more 
than  to  any  other  race,  it  is  necessai'y  that  the  water 
they  use  be  wholesome,  for  they  are  the  greatest 
water  drinkers  in  the  world.  Other  nations,  as  a 
rule,  modify  the  action  of  the  imparities  of  water, 
and  render  them  less  injurious  by  the  addition  of 
other  bodies  to  the  water.  But  the  Mahomedan  and 
Brahmin  prefer  water  in  its  simple  form.  When 
speaking  of  climate,  Mahomedans  refer  to  the  condi- 
tion of  the  air  and  the  water,  ab-o-hawa,  and  we  may 
state  in  general  terms  that  if  both  the  air  and  the 
water  of  a  locality  are  pure,  the  climate  will  bo 
good. 

We  have  said  that  a  number  of  towns  in  India 
enjoy  the  benefits  of  public  watei*- works.  The  water 
in  some  of  these  cases  is  brought  from  a  long  distance 
in  cast-iron  pipes.  This  is  a  great  blessing  to  the 
people.  It  takes  from  them  the  power  of  polluting 
the  water  by  their  unclean  habits.  We  hope,  at  a 
time  not  far  off,  to  hear  of  such  public  water- works 
being  opened  in  all  towns,  cities,  and  municipalities 
in  India ;  bat  until  this  happy  time  arrives,  we  must 
take  every  precaution  to  get  our  water  as  pure  as 
possible  and  to  keep  it  pure.  We  have  examined 
the  water  of  many  of  the  wells  in  and  around 
Hyderabad  ;  in  nearly  every  case  it  was  bad— in  some 
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cases  it  was  so  unwholesome  that  we  were  compelled 
to  close  the  wells  permanently. 

Physical  Characters  of  Good  Water. — Good 
water  is  clear  and  free  from  any  sediment  or  suspend- 
ed matter.  It  should  be  colourless  or  have  only  a 
faint  bluish  tint  when  viewed  through  a  depth  of 
two  or  three  feet.  Greenish  waters  may  not  be  bad, 
but  yelloioish  or  brownish  loaters  are  impure  as  a  rule. 
Water  should  be  bright  and  sparkling.  This  shews 
that  it  contains  the  necessary  gases  to  make  it  palata- 
ble— oxygen  and  carbonic  acid.  The  taste  should 
be  pleasant.  There  shoixld  be  no  smell,  and  it  should 
dissolve  soap  readily.  A  water  that  possesses  these 
characters  is  probably  drinkable.  But  it  may  not  be 
so,  for  the  most  dangerous  agents  in  water  are  disease- 
germs,  and  these  ai^e  invisible,  and  may  exist  in  vast 
multitudes  without  being  known  to  our  senses. 

Hard  and  Soft  Waters. — We  have  said  that  as  soon 
as  rain  water  reaches  the  earth,  it  dissolves  out  salts 
of  different  kinds,  and  frequently  organic  matters. 
Different  soils  contain  different  salts,  and  in  accord- 
ance with  the  nature  of  the  soil  will  be  the  quality  of 
the  water.  If  we  boiled  down  a  pint  of  distilled  water 
we  would  find  that  in  time  it  would  all  disappear — 
there  would  be  nothing  left.  Doing  the  same  with  any 
spring  or  ordinary  water  in  a  clean  white  vessel,  we 
would  find  a  solid  residue  left.  Why  is  this  ?  It  is 
because  the  rain  water  in  falling  to  the  ground,  and 
passing  over  and  through  the  soil,  always  finds  saline 
bodies  that  it  can  dissolve  and  take  away  with  it.  The 
soa  is,  in  this  way,  constantly  having  these  salts  added 
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to  it,  and  is  becoming  very  gradually  more  saline. 
We  may  now  understand  what  is  meant  by  hard 
water  and  soft  water. 

A  hard  water  is  one  with  wliicli  soap  does  not  at 
once  form  a  lather,  but  with  which  it  produces  a  curd 
or  deposit.  The  chief  cause  of  this  is  the  existence 
of  lime  and  magnesium  salts  and  acids  in  the  water. 
The  only  acid  naturally  contained  in  water  is  car- 
bonic acid  gas  ;  but  this  helps  to  keep  the  lime  and 
magnesia  dissolved  in  the  water.  By  boiling  we 
drive  off  the  carbonic  acid,  and  the  lime  falls  to  the 
bottom.  This  is  well  seen  when  much  chalk  is  con- 
tained in  the  water.  A  hard  water  gives  a  rongh 
feeling. 

A  soft  water  is  one  that  forms  a  lather  at  once, 
when  soap  is  rubbed  up  with  it. 

Hard  water  is  bad  for  many  reasons.  It  does  not 
wash  clothes  properly,  and  in  washing  clothes  with  it 
much  soap  is  wasted.  It  is  bad  for  cooking  with, 
and  especially  for  boiling  vegetables  in.  You  cannot 
infuse  tea  in  it  perfectly. 

The  hardness  of  water  is  calculated  by  the  num- 
ber of  grains  of  chalk  in  each  gallon  of  water.  About 
14  grains  to  a  gallon  is  the  limit  allowable. 

The  ioWoviingclassificaiion  of  waters*  shews  roughly 
the  relative  degree  of  wholesomeness  and  palatability 

of  water  from  different  sources 

c  1.  Spring  water    J  Very  palat- 

Wholesome  |  g.  Deep  well  water    3  able. 


*  Sixth  Report  of  the  Rivers  Polhilion  Commissioners 
London. 
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Wholesome.  3.  Upland  surface  water  1  Moderately 

(4.  Stored  rain  water   j  palatable. 

Suspicious  ^  5  snvface  water  from  culti-  ^ 

vatcd  land    | 

^6.  River  water  to  which  sew-  ^Palatable. 

Dangerous  <        age  gains  access   ] 

(.  7.  Shallow  well  water   j 

Purification  of   Water. — Tlicrc  are   very  few 
waters  that  do  not  require  some  form  of  purification 
before  being  used  for  drinking  purposes.  Rain- 
water (if  collected  pure),  distilled  watei%  and  water 
from  mountain  streams,  may  be  used  without  any 
preparation ;  so  may  the  water  supplied  by  water- 
works, for  in  this  case  water  has  been  tolerably  "well 
fitted  for  all  purposes  by  previous  filtration  through 
sand  and  gravel  before  distribution.    In  all  other 
instances  the  water  should  be  thoroughly  filtered,  or 
better,  boiled  and  filtered.    There  are  many  towns  in 
which  it  is  actually  dangerous  to  drink  shallow  well 
water  Avithout  previously  boiling  and  filtering  it. 
The  pi'ocess  of  boiling  is  almost  certain  death  to  all 
disease  germs,  especially  if  the  water  is  boiled  two 
or  three  times.    Filtration  is  readily  carried  out.  A 
simple  form  of  filter  is  made  by  suspending  three 
earthen-ware  ghurrahs,  one  above  the  other,  in  a 
ti'iangular  wooden  frame.    The  top  r/hurrah  is  kept 
half  full  of  clean  chn renal  :  the  middle  one  half  full 
of  sand  ;  into  the  lowest  one  the  filtered  water  drops 
and  is  collected.    A  small  hole  should  be  made  in  the 
two  upper  chatties,  and  all  three  should  bo  kept 
covered  with  perforated  earthen- ware  plates.  These 
plate.s  prevent  birds  getting  at  the  Avater  or  insects 
dropping  into  it.    This  arrangement  keeps  the  water 
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cool  and  pleasant,  and  allows  plenty  of  aii*  to  mix 
with  the  water,  thus  removing  the  disagi'eeable  flavour 
given  by  boiling  the  water.  The  water  may  be  still 
further  cooled  by  keeping  the  lowest  ghurrah  covered 
with  a  clean,  damp  cloth.  Every  two  months  the 
charcoal  should  bo  washed,  brushed,  and  dried  in  the 
sun,  or  new  charcoal  used  instead  of  old.  The  upper 
surface  of  the  sand  should  be  removed  every  six 
weeks,  and  every  three  months  all  of  it  should  be 
changed.  There  are  many  points  in  favour  of  this 
form  of  filter, — it  is  simple,  inexpensive,  and  reliable, 
and  the  filtering  materials  can  be  easily  got  at,  clean- 
ed, or  removed. 

There  are  various  forms  of  filters  sold  in  the  market, 
the  simplest  of  which  are  the  block  carbon  filters 
and  the  silicon  carbon  filters;  but  of  all  filters, 
the  most  lasting  and  reliable  is  the  spongy-iron*  filter 
invented  by  Bischoff.  The  great  point  with  this 
filter  is  that  it  splits  up  a  part  of  the  water  into 
oxygen  and  hydrogen,  and  the  oxygen  then  attacks 
and  renders  harmless  any  oi'ganic  matters  contained 
in  the  water.  No  matter  what  form  of  filter  we  use, 
every  part  of  it  should  be  accessible  for  cleaning. 
When  travelling  in  the  jungles,  it  is  always  advisable 
to  provide  ourselves  with  a  "pocket-filter"  of  some 
description,  for  sometimes  we  have  unfortunately  to 
drink  y/ieeZ  water  under  such  circumstances. 

The  addition  of  alum  to  muddy  water  throws  down 


*  Spongy-iron  is  a  granular  substance,  very  porous,  and  re- 
aembles  animal  charcoal  in  appearance.  It  is  obtained  from 
iron  ore  by  calcination. 
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particles  of  mineral  matter,  which  in  their  descenii 
carry  any  suspended  organic  matter  contained  in  the*? 
water.  Water  containing  organic  matter  may  alsoi 
be  somewhat  purified,  by  adding  a  small  quantity  oii 
Condy's  Fluid*  to  it.  The  salt  of  which  this  fluid! 
is  made  contains  an  excess  of  oxygen,  and  this  oxygem 
combines  with  the  organic  matter  present  to  rendeii 
it  harmless.  Any  water  that  has  to  be  drunk, 
having  a  foul  odour,  is  improved  by  adding  Condy's: 
Fluid  to  it.  A  teaspoonf ul  is  enough  for  four  gallons- 
In  certain  parts  of  India,  the  clearing  nutf  is  used  tcx. 
purify  water.  "It  is  beaten  into  a  paste,  and  rubbed! 
on  the  inside  of  the  water  jar  or  cask."  The  astrin- 
gent matter  in  tea  also  helps  to  purify  impure  water 
How  to  Keep  Water  Goal  without  Ice. — In  somec 
warm  places,  where  people  cannot  get  ice,  they  cool 
the  drinking-water  by  the  following  plan  : — Theyv 
place  several  bottles  of  water,  covered  with  straw,  in 
a  coverless  box  or  in  a  basket.  They  sprinkle  wat«r 
over  the  straw  to  keep  it  constantly  damp,  and  then: 
suspend  and  swing  the  box  or  basket  to  and  fro.i 
The  dry,  heated  air,  coming  into  contact  with  thet 
bottles,  causes  the  sprinkled  water  to  evaporate.  Inn 
forming  vapour  the  heat  of  the  water  contained  in 
the  bottles  is  abstracted  or  got  rid  of. 

*  Condy's  Fluid  is  a  preparation  of  permanganate  of  potash,; 
frequently  used  for  purifying  water  containing  organic  matter: 
It  does  this  by  virtue  of  the  large  amount  of  oxygen  in  itss 
composition,  and  which  it  gives  up  to  oxidize  the  organic 
matter.  Condy's  Fluid  is  also  used  as  a  disinfectant  and- 
deodoriser. 

■f  It  causes  a  precipitation  of  most  of  the  suspended  impuri.: 
ties  of  the  water. 


CHAPTER  V. 


FOOD. 

J^eed  of  Food — Hunger  and  Thirst — Life  history  of  Amoeba — 
Man's  body-weight  remains  more  or  less  constant — 
Human  body  compai'ed  with  an  engine — Scheme  of  the 
Circulation — Classification,  of  Foods,  Inorganic  and  Or- 
ganic— Nitrogenous,  Proteid,  or  Albuminous  Food — 
Starches  or  Carbo-hydrates — Fats  or  Hydro-Carbons — 
Accessory  Foods — Description  of  Nitrogenous  Food — 
Milk — Milk  as  a  Food  for  Infants — Vegetable  Nitrogenous 
Pood  —  Starchy  Foods  —  Fruit — Vegetables — Adultera- 
tion of  Food — Brief  sketch  of  the  Anatomy  and  Physiology 
of  the  Digestive  Organs — Digestive  Juices — Salivary 
Glands — Gastric  Juice — Teeth — Pan  Chewing — Man  is 
both  a  Vegetable  and  Flesh  Eater — Effects  of  Eating 
rapidly — Quantity  of  Food — Meals — Alcoholic  Beverages 
— Habitual  use  of  Opium — Indian  Hemp  or  Cannabis 
Indica — Habitual  use  of  Tobacco. 

A  FOOD  in  a  wide  sense  is  anything  that  aids  in 
keeping  up  the  form  and  action  of  our  bodies 
ander  all  conditions  of  life.  "Everything  which  goes 
lirectly  or  indirectly  to  the  growth  or  repair  of  the 
)ody,  or  to  create  force,  motion,  or  energy  in  any 
'orm,  may  be  called  a  food."  Defined  in  this  way, 
cods  include  all  solids  and  liquids  consumed  and 
he  oxygen  of  the  air  we  breathe.  We  are  already 
acquainted  with  the  manner  in  which  this  oxygen 
s  taken  up  by  the  blood,  and  we  know  that  water 
;hiefly  serves  a  mechanical  purpose  in  the  body. 
Ne  will,  therefore,  consider  the  subject  of  food  in  a 
imited  sense. 
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The  chief  part  of  the  food  of  man  is  obtained  from  i  « 
the  Animal  and  Vegetable  Kingdoms.    We  cannott  ^ 
construct  the  complex  organic  compounds  necessary,  ? 
for  our  diet  out  of  the  simple  elements.    When  these: 
compounds  gain  entrance  into  the  system,  they  form)  ^ 
others,  which  make  them  fit  for  the  purjDOses  of  our  ^ 
body.    But  we  cannot  form  them  from  the  mineral!  ' 
or  inorganic  kingdom.    There  are  no  arrangements*  ^ 
in  the  lungs  for  utilising  the  nitrogen  of  the  air  to  sup—  P 
ply  us  with  this  element,  as  there  is  with  regard  toj 
oxygen.    Nor  can  we  digest,  absorb,  or  utilize  a  solidi  *^ 
piece  of  charcoal  to  provide  the  quantity  of  carboni 
needed.    These  agents  must  be  presented  to  us  com- 
bined with  other  bodies.    To  plants  alone  is  givem 
the  power  of  forming  compound  organic  bodies  outt 
of  the  inorganic  kingdom.    Nearly  all  our  food,, 
therefore,  must  come  directly  from  the  vegetable?  ' 
world,  or  indirectly  from  it  through  other  animals. 

Need  of  Food. — Man,  as  well  as  all  things  living,;, 
is  always  doing  something — always  at  work.  Onee " 
great  difference  between  a  living  and  a  dead  objeett 
is  that  the  former  is  capable  of  moving  of  itself.'. 
Now,  for  every  little  bit  of  work  gone  through  by  us^. 
some  part  of  our  body  is  wasted.  Much  of  the  workk 
we  do  is  visible — such  as  standing,  walking,  running;, 
lifting  weights,  throwing  balls,  &c.  These  exertionss 
waste  us  and  make  us  smaller.  They  are  spoken  oii 
as  external  work.  But  there  are  many  actions  that  gai 
on  without  our  noticing  them  at  all,  such  as  breath- 
ing, the  beating  of  the  heart,  and  the  action  of  the-. 
brain  in  studying  and  thinking.    The  heart  and  lungf  ■ 
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eontinue  to  work  even  when  we  are  asleep.  These 
unnoticed  actions  waste  us  too,  and  the  exertion  we 
go  through  in  this  way  is  called  internal  work. 

If  we  weigh  ourselves  in  a  scale  in  the  morning  on 
rising,  and  repeat  the  weighing  at  noon,  we  will 
find  (if  we  have  not  eaten  too  much  breakfast)  that 
we  are  lighter.  That  this  is  true  has  been  proved 
by  the  following  experiment.  A  healthy  man  was 
placed  in  a  small  room,  the  walls  of  which  were  made 
of  ice.  To  prevent  the  ice  melting,  a  current  of  ice- 
cold  air  was  kept  passing  through  it  whilst  the  ex- 
periment lasted.  The  man  walked  up  and  down  the 
chamber  for  an  hour.  In  going  through  this  exercise 
he  used  as  much  force  as  was  necessary  to  lift  the 
weight  of  his  body  a  certain  height.  At  the  end  of 
the  hour  it  was  found  that  some  of  the  ice  had  melted, 
or  was  converted  into  water,  which  shewed  that  the 
man  gave  off  some  heat.  Further,  the  air,  when 
bested  with  lime  water,  shewed  that  a  large  amount 
jf  carbonic  acid  gas  was  contained  in  it.  The  air 
which  he  inspired  was  almost  dry,  but  the  expired 
lir  contained  in  the  chamber  was  satm^ated  with 
noisture.  The  man  was  weighed  in  a  very  accurate 
>cale,  called  a  balance,  before  entering  the  I'oom,  and 
igain  at  the  end  of  the  hour.  He  was  found  to  be 
ighter.  We  see,  then,  that  an  active  man  is  con- 
jtantly  using  up  the  store  of  force  and  food  in  his 
)ody.  He  is  giving  off  heat,  throwing  off  carbonic 
icid  and  water,  and  is  losing  substance.  This  could 
lot  go  on  for  any  time  without  his  visibly  diminish- 
ng  in  bulk. 
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Hunger  and  Thirst. — Long  before  the  effects  ot; 
loss  of  substance  are  seen  by  any  one  else,  the  healthjj 
being  feels  them.    Hunger  and  thirst  are  the  twc' 
sensations  that  let  us  know  we  require  to  renew  thtf  « 
store  of  force  and  food  in  our  bodies.    To  quiet  thes«<  " 
cravings  and  make  up  the  loss  of  body- weight,  wf(  ^ 
convey  food  and  drink  into  our  stomach.  " 

Before  considering  the  method  by  means  of  whicH  P' 
the  food  is  made  suitable  to  pass  into  the  blooCi  c( 
vessels,  let  us  inquire  as  to  what  goes  on  in  the  low.  ' 
est  form  of  animal  life.  ' 

Life  History  of  Amceba. — In  almost  every  tanll 
and  pond  we  can  find  little  particles  of  jelly-like  anii 
mal  matter.    Each  particle  is  a  separate  animall 
They  have  no  lungs,  heart,  brain,  spinal  cord, 
stomach,  yet  they  digest  their  food,  breathe,  move,  am(  i 
even  multiply  without  mating.    This  little  animal  ii  ( 
called  an  amoeha,  and  consists  entii^ely  of  protoplasm  ' 
in  its  simplest  form.    In  moving  it  throws  out  a  littll  ' 
bit  of  its  body,  the  rest  follows.    When  it  comes  int( 
contact  with  anything  it  can  use  as  food,  it  flowr 
round,  and  then  embeds  the  foods  in  its  body.  II 
digests  what  it  wants,  and  flows  away  from  the  parr 
it  does  not  require.    It  breathes  by  taking  up  thi 
oxygen  of  the  air  dissolved  in  the  wrater,  and  throwv 
off  carbonic  acid  gas.    It  multiplies  by  throwing  oxn 
little  buds,  which  become  detached  from  the  mai: 
body.    The  detached  bud  commences  life  on  its  owr 
account,  and — like  the  parent — lives,  moves,  thrown 
out  other  buds,  and  dies.    The  bodies  of  all  the  hiffhee 
animals,  including  man,  also  consist  of  a  multitudi 
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of  these  little  protoplasmic  particles,  with  this  differ- 
ence, that  in  the  higher  animals,  these  little  bodies 
have  become  altered  to  form  organs  and  tissues.  Each 
organ  and  tissue  so  formed  carries  out  a  special  office 
in  the  body.  This  is  what  is  meant  by  "division  of 
labour  and  differentiation  of  structure  in  the  animal 
economy."  Our  blood  contains  little  particles  of 
protoplasm  called  white  hlood  cells.  The  blood  also 
contains  another  variety  of  cells  called  red  blood  cells, 
which  are  formed  chiefly  from  the  white.  We  have 
mentioned  that  oxygen  is  taken  up  by  the  blood  from 
the  air  in  the  lungs.  This  is  effected  by  the  red  cells 
of  the  blood, — they  are  the  carriers  of  oxygen  to  the 
tissues  and  organs. 

Man's  Body-weight  kkmains  more  or  less  con- 
stant.— ^An  adult  man  wastes  about  6  or  7  lbs.  in  the 
day.  We  find  that  he  gets  no  thinner — he  remains 
almost  the  same  weight.  But  if  a  boy  weighs  himself 
once  a  month,  he  will  find  that  his  weight  is  increas- 
ing. A  man  does  not  lose  or  gain  weight,  because 
what  he  eats  and  drinks  is  just  enough  to  make  up 
for  the  waste.  A  child,  on  the  other  hand,  uses  more 
food  than  balances  the  waste,  and  so  increases  in 
weight.  If  we  neither  eat  not  drink  we  should 
continue  to  waste,  and  in  eight  or  ten  days  should 
die. 

Human  Body  compared  with  an  Engine. — The 
body  is  in  some  respects  like  a  railway  engine.  To 
cause  the  train  to  move  along,  the  engine  requires 
fuel  to  convert  the  water  into  steam.  If  there  is  no 
fuel  the  engine  stops.    The  food  of  the  engine  is  fuel. 
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If  we  had  no  food  we  should  "stop  "  also,  that  is,  wc 
should  die.    The  strength  we  have  comes  from  the 
material  we  consume.    Food,  by  undergoing  a  slou 
form  of  burning,  heeps  us  warm.    One  of  the  signs  oil 
starvation  is  coldness  of  the  body.    The  food  in  burn- 
ing creates  force  that  enables  tis  to  move  about.  Theti 
food  also  serves  to  repair  the  tissues.    The  food  we" 
eat  is  not  much  like  the  different  parts  of  the  body, 
but  it  becomes  altered  so  as  to  be  converted  into  the 
tissues.    How  is  this  ?   It  is  because  we  are  endowed  1 1 
with  the  power  of  changing  the  food  in  such  a  way, . 
that  it  can  be  taken  up  by  the  blood  vessels  and 
carried  to  every  part  of  the  body.    The  best  part  of  | 
the  food  is  changed  into  blood.    From  the  place  where 
it  is  so  changed,  it  passes  into  small  tubes  called  veins. 
This  venous  blood  is  not  quite  pure  and  has  a  dark  red 
colour.    To  make  it  pure,  the  veins  convey  it  to  the 
•lungs  through  the  heart.    In  the  lungs  this  dark 
blood  takes  up  oxygen  from  the  air,  and  the  bad 
products  of  the  tissues  are  at  the  same  time  got  rid 
of,  as  we  leai'nt  in  the  chapters  on  Air.    The  blood 
is  now  of  a  bright  red  hue,  and  is  fit  for  nourishing  all 
the  tissues.    The  blood,  then,  is  the  medium  through 
which  nourishment  is  conveyed  to  all  parts  of  the 
hody,  and  it  serves,  at  the  same  time,  to  wash  out 
all  the  waste  matters  from  the  tissues  and  organs. 
We  may  say  that  it  performs  a  similar  office  to  the 
soap  and  water  used  to  wash  our  hands  and  face — it 
washes  the  interior  of  our  bodies  and  carries  away 
the  bad  matters. 

The  blood  is  the  most  important  agent  in  the  body  ; 
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t  is  pi-esent  in,  or  near,  all  tissues  and  organs,  for,, 
rere  it  not  so,  the  parts  not  supplied  with  it  would 
"  lie. 

Scheme  of  the  Circulation. — The  plan  of  the  circn- 
'■  ation  may  be  seen  by  a  little  experiment.  Take  a  rub- 
■  Der  ball  with  two  tubes  situated  opposite  each  other. 
^  Place  one  of  the  tubes  in  water,  squeeze  and  relax 
'  ;he  ball  about  seventy  times  in  a  minute  ;  the  fluid 
''  jasses  into  the  tube  placed  in  the  water  and  is  squeezed 
out  of  the  other  tube  by  the  contracting  elastic  ball. 
Imagine  the  outer  ends  of  the  tubes,  now  full  of  water, 
to  be  attached  to  each  other.  The  same  fluid  then 
would  circulate  withiu  the  ball  and  tubes.  The  tube  in 
the  water  represents  the  veiyis,  the  ball,  the  heart,. 
and  the  other  tube  the  arteries.  The  heart  is  situated 
within  the  cavity  of  the  chest.  It  is  a  hollow  vessel 
that  is  constantly  contracting  and  relaxing.  In 
relaxing  the  blood  enters  it  by  one  series  of  blood 
vessels  called  veins,  and  in  contracting  it  drives  the 
blood  out  by  one  large  vessel*  which  divides  and  sub- 
divides to  pass  to  every  division  of  the  body.  The 
tubes  into  which  it  divides  are  called  arteries.  These 
small  divisions  break  up  and  form  smaller  tubes 
called  capillaries,  which  are  situated  between  the 
arteries  and  veins,  and  serve,  in  addition  to  other 
things,  to  unite  them.  These  capillaries  are  so 
numerous  that  they  form  a  thick  network,  and  are 
so  close  together  that  a  needle's  point  cannot  be  in- 
serted between  them.    We  can  readily  prove  this  by 

*  This  vessel  is  called  the  aorta.    It  is  the  lai'gcst  artery 
in  the  body,  and  springs  from  the  base  of  the  heart. 
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pricking  any  pai't  of  the  body  with  a  needle  ;  where  vei 
we  insert  it,  blood  will  ooze  out.    These  tnbes  are 
iiner  than  the  finest  fibi'es  of  a  spider's  web.  Before 
the  food  can  reach  these  very  fine  vessels  it  must  be 
changed  very  much.    To  understand  how  this  change 
is  brought  about,  we  must  know  something  regarding: 
the  nature  of  foods,  and  the  apparatus  by  means  of* 
which  this  change  is  effected. 

Classification  of  Foods. — Foods  are  of  various 
hinds. — To  enable  us  to  have  some  idea  as  to  the 
essential  qualities  of  foods,  it  will  be  necessary  for 
us  to  classify  them  in  a  simple  way,  and  to  binefly 
describe  the  chief  articles  of  diet  contained  in  each 
class. 

Everything  we  eat  or  drink  belongs  to  one  or  other 
of  the  following  divisions  : — 

( 1 .)  Inorganic :  \  3-^*^^^ ' 

C  JVlineral  matter,  as  common  salt,  &c. 

Albuminous  or  nitrogenous  sub- 
stances found  in  both  Animal  and 
Vegetable  Kingdoms.  Starches 
and  sugars  or  carbo-hydrates,  fats, 


(2.)  Organic : 


■=1 


oils,  or  hydrocarbons,  found  in 
both  Animal  and  Vegetable  King- 
doms. 

To  the  Organic  division  we  shall  add  another  class, 
known  as  Accessory  Foods  ;  but  it  should  be  remem- 
bered that  these  accessory  foods  ai'e  not  absolutely 
necessary  for  maintaining  the  body  in  health  ;  they 
are  luxuries. 
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Water. — We  have  already  made  ourselves  acquaint- 
ed with  the  most  important  facts  in  connection  with 
the  subject  of  water.  We  need  here  only  say  a  few 
words  regarding  its  function  as  a  food  and  solvent. 
Our  tissues  and  organs  contain  much  water,  part  of 
which  is  free  and  uncombined,  the  other  part  is  in 
close  union  with  them.  One  part  soaks  and  imbues 
the  tissues,  the  other  forms  part  of  its  structure.  An 
adult  man  when  in  moderate  labour  requires  about 
46  ounces  of  so-called  dry  food  to  keep  him  in  health. 
About  one-half  of  this  consists  of  water,  so  that  only 
about  23  ounces  is  solid,  dry  food.  An  average  adult 
loses  from  the  skin,  kidney,  and  lungs  about  80 
ounces  of  water  daily.  He  requires,  therefore,  a 
similar  quanity  to  make  up  for  this  loss.  Some  foods 
contain  a  large  amount  of  water.  Beef  or  mutton 
contains  75  per  cent,  of  water:  in  other  words,  1  lb. 
of  either  of  these  consists  of  12  ounces  of  water  and 
4  ounces  of  dry  solid  meat.  Vegetables  contain  from 
85  to  98  per  cent,  of  water.  Such  things  as  turnips 
are  almost  all  water  ;  fresh  fruit  is  much  the  same 
in  this  respect. 

Purposes  served  by  Water. — Water  acts  as  a  general 
solvent,  by  means  of  which  property  it  serves  to 
convey  nutriment  to  all  parts  of  the  body.  It  also 
serves  to  build  up  new  tissues  and  repair  old.  So 
long  as  water  is  taken,  the  absence  of  all  other  food 
can  be  borne  for  a  comparatively  long  time.  When 
deprived  of  food  and  water,  it  is  thirst  we  feel  most 
and  soonest.  This  thirst  is  felt  in  the  mouth  and 
throat,  but  this  is  mei-ely  a  local  sensation  expressing 
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a  general  want — a  demand,  on  the  part  of  the  bodji'; 
for  fluid.  Water  is  equally  necessary  for  the  removaaj  ' 
of  decaying  waste  matters  from  the  body.  r 

Mineral  Matter. — The  only  mineral   matter  fo  I" 
which  man  craves  is  salt.    This  he  takes  as  a  regalair 
article  of  diet.    The  other  forms  of  mineral  matte  i' 
that  he  requires  are  taken  in  sufficient  quantity  witl  r 
the  other  classes  of  foods — albuminous  or  nitrogenous-l 
and  vegetables.    Many  substances,  however,  asricefl- 
sago,  and  arrowroot,  contain  scarcely  any  minerail 
matter,  whereas  others,  such  as  meat,  fruit,  ancijW 
vegetables,  abound  in  them.    The  desire  for  commoi 
salt  arises  from  the  fact  that  it  is  necessary  to  al  M 
the  important  fluids  of  the  body,  and  especially  tc  jc* 
the  blood  ;  it  also  forms  an  important  agent  in  thtlE 
formation  of  the  gastric  juice.    Mineral  or  salinetj* 
matter  is,  therefore,  required  in  the  body,  but  it  ietii 
•required  in  varying  quantity  for  the  tissues  and  fluids.Ji 

Potassium  Salts  are  contained  in  the  blood  andii 
flesh  ;  livie  salts  are  necessary  for  the  formation  oii 
bone,  and  both  these  forms  of  mineral  matter  aro 
present  in  many  forms  of  animal  and  in  some  vegeta- 
ble foods.  Iron,  which  is  required  in  the  formation 
of  the  red  blood  cells,  is  also  in  our  food. 

Certain  diseases  are  supposed  to  arise  from  defi- 
ciency of  lime  in  the  salts  of  the  blood.  Thebending,- 
and  enlargement  of  the  ends  of  bones  met  with  in 
some  children  is  said  to  be  due  to  this  cause.* 

IN'lTROGENOUS,  PrOTEID,  OR  ALBUMINOUS  FoOD. — Thisi 

is  the  class  of  foods  which  serves  to  furnish  us  withi 


*  The  disease  in  which  these  are  met  with  is  called  Rickets. 
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I- the  nitrogen  required  for  building  up  the  tissues  of 
J  the  body.  The  principal  foods  of  this  class  are  ob- 
tained from  the  flesh  of  animals  killed  for  food  for 
I!  man.  But  many  vegetables  also  contain  it ;  for  in« 
1  stance,  we  have  a  nitrogenous  body  in  buans,  peas, 
I,  and  dhall,  called  legmnen,  which  forms  the  chief 
source  of  niti-ogen  in  all  vegetable-eating  races. 

We  must  always  be  supplied  with  protoid  or  nitro- 
genous food  stuff.  We  could  live  on  it  alone,  but  it 
would  not  be  wise  to  do  so.  Alone  it  is  not  sufficient 
to  keep  the  body  in  a  healthy  state  for  any  length 
of  time.  On  the  other  hand,  we  could  not  live  on 
any  other  class  of  food.  Starch,  sugars,  and  fats 
contain  carbon,  hydrogen,  and  oxygen,  but  no  nitro- 
gen. A  number  of  dogs  were  fed  on  an  entirely 
starch  diet  for  some  months.  They  then  died  from 
symptoms  similar  to  those  met  with  in  death  pro- 
duced by  starvation.  This  form  of  death  is  called 
nitrogen  starvation.  Some  proteid  must  be  added 
to  the  food  stuff,  which  may  be  supplied  from  either 
the  Animal  or  the  Vegetable  Kingdom.  Some  of 
the  cereals  contain  a  comparatively  large  amount 
of  nitrogenous  matter,  called  caseine,  especially  wheat 
flour  and  maize  (hajri) . 

The  chief  functions  of  nitrogenous  diet  are  to 
repair  the  waste  of  the  body  and  build  up  the  grow- 
ing tissues.  In  some  cases,  they  furnish  material  for 
combustion  or  oxidation,  by  means  of  which  the 
temperature  of  the  body  is  maintained,  but  for  this 
latter  purpose  they  are  not  suited. 

As  a  rule,  we  consume  only  the  flesh  of  animals 
8 
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that  live  on  vegetables,  although  some  races  will  ea*t  j 
■anything  from  a  snake  or  dog  to  a  man. 

Starches  or  Carbo-hydrates. — About  two-thirdss 
t)f  the  food  we  consume  consists  of  starches  or  carbo-- 
hydrates  ;  it  includes  the  several  varieties  of  starchj. 
sugar,  and  gum  met  with  in  the  Vegetable  Kingdom^, 
which  contain  practically  no  nitrogen,  but  aree 
principally  contained  in  what  are  called  cereall 
gi'ains. 

Although  the  various  cereals  look  very  difPerentt 
from  one  another,  they  all  possess  a  large  propor- 
tion of  starch,  which  consists  of  granules  made  up 
of  layers,  one  covering  the  other,  the  outer  layers^ 
being  the  harder.  The  external  layer  is  called  the 
cellulose*  envelope.  These  granules,  when  subjected; 
to  heat  by  boiling,  swell  up,  burst  the  outer  cover- 
ing, and  form  a  gummy  mass,  which  on  cooling 
becomes  jelly-like.  This  action  of  heat  is  necessary 
to  enable  the  digestive  juices  to  act  on  the  gi-ains  of 
starch.  Until  this  physical  change  takes  place, 
starch,  as  an  article  of  diet,  is  useless.  The  saliva 
or  spittle  contains  a  body  called  pfyalin,f  which 
converts  starch  into  a  form  of  sugar,  known  as  grape 
sugar.    Starchy  food  should  be  slowly  masticated  X 

*  C'c?iviose  is  the  substance  of  which  the  permanent  cell- 
membranes  of  plants  are  always  composed.  It  is  closely 
allied  to  sugar,  dextrine  or  gum,  and  starch,  and  is  chano-ed 
'into  starch  by  heat,  sulphuric  acid,  caustic  potash,  "or 
sulphuric  .acid. 

t  I'tyalin  is  the  active  principle  of  the  saliva.  Upon  it  the 
famt  sickly  odour  of  the  saliva  depends. 

t  Mastication  is  the  process  by  means  of  which  the  food  is 
,orus].c<l  between  the  teeth  and  rolled  about  in  tho  mouth  to 
mix  It  thoroughly  with  the  saliva. 
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n  order  that  all  parts  of  it  may  be  thoroughly  mixed 
vith  the  saliva. 

Starches  enter  lai'gely  into  the  composition  of 
lour,  atta,  and  bajri.  Rice  consists  almost  entirely  o£ 

'  itarch. 

1, 

^    The  large  class  of  carbo-hydrates  includes  sugars. 
There  arc  different  kinds  of  sugar :  the  one  we  daily 
ise  is  cane  sugar,  yet  all  varieties  of  starch  and 
mgar,  before  entering  the  blood,  are  changed  to  the 
3ody  wc  inontioned  above  as  grape  sngai*.    Tt  is  in 
.his  form  that  all  starches  enter  the  blood,  for  grape 
■<ngar  is  readily  dissolved  in  the  intestinal  juices 
vnd  easily  passes  into  the  tiny  blood  vessels.    A  due 
jroportion  of  ordinary  sugar  is  a  wholesome  addition 
bo  our  food.    We  ought  to  avoid  using  it  in  excess, 
for  when  too  much  is  partaken  of,  it  tends  to  spoil 
the  teeth  (especially  in  children),  to  cloy  the  appetite, 
and  take  away  the  inclination  for  our  pi'oper  food. 
Sugar  is  also  contained  in  many  other  articles — in 
fruits,  as  oranges,  grapes,  water  and  sugar  melons, 
beet-root,  plantains,  and  also  in  the  flesh  of  animals. 

The  pi'incipal  tise  of  starches  in  the  body  is  to 
produce  heat.  In  some  cases  they  are  changed  to  fat, 
which  are  deposited  in  the  tissues. 

Fats  or  Hydrocarbons. — Hydrocarbons  or  fats  are 
contained  in  both  the  Animal  and  Vegetable  King- 
doms. We  get  butter  and  yhee  from  the  milk  of  the 
cow,  and  solid  fat  or  suet  from  slaughtered  animals ; 
from  plants  we  get  oil.  This  class  forms  a  very- 
valuable  part  of  our  diet,  as  it  helps  us  to  use  the 
other  foods  inside  the  body.    They  are  as  necessary 
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to  a  healthy  dietary  as  the  nitrogenous  matters.  The 
fats  chiefly  serve  the  purpose  of  heat-production  inn 
the  body.  When  taken  in  due  proportion  with  thct 
other  aliments,  they  help  digestion  and  assirailatiom 
of  the  other  classes  of  foods.  If  fatty  matters  aret 
taken  in  excess,  they  are  then  deposited  in  the  body/ 
The  fats  taken  as  food  are  not,  however,  8impl^-\ 
deposited  in  the  body  as  fat,  but  are  more  or  lesss 
changed. 

Some  people,  and  especially  some  children,  disliko< 
fats  and  oils  very  much.  They  should  remember  that,, 
to  keep  in  health,  it  is  necessary  to  take  a  certaiu 
amount  of  them  in  some  form  or  other.  If  one  kind 
disagrees  with  them  they  should  try  another. 

Fats  are  the  least  digestible  of  the  different 
■classes  of  food.  If  large  quantities  be  taken  for  any\ 
length  of  time,  corpulence  and  obesity  *  may  be 
produced.  Bilious  people  ought  to  avoid  much  fats 
and  oils,  for  they  cannot  digest  them.  Fats  and 
starches  can,  to  a  large  extent,  take  the  place  of  ones 
another.  We  see  this  in  some  countries  where  the 
people  live  almost  entirely  on  fat  meat  and  oil,  as  in 
Greenland.  Fat  is  better  able  to  produce  heat  than 
stai'ches,  hence  it  is  largely  consumed  in  cold 
countries. 

Accessory  Foods— L?^'r;r*nes.— There   are  certain 
foods  (the  use  of  which  we  hardly  know)  classified 
as  accessory  foods.    They  include  a  long  list,  amongst 
which  are  tea,  coffee,  extract  of  meat,  condiments, . 
and  alcoholic  beverages.    We  could  probabl y  do  very  ^ 

*  Obesity  meane  fatnees  or  grossness  of  tho  body  generally. 
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H  well  without  them,  yet  they  appear  to  be  useful  in 
ii  some  ways ;  in  short,  they  are  not  indispensable — ^they 
It  are  luxuries.  Some  are  used  by  the  nervous  system, 
ID  especially  tea  and  cofFee.  We  know  by  experience  that 
T  a  cup  of  strong  coffee  frequently  removes  muscular 
r  and  mental  weariness  like  a  charm. 
J  Some  of  these  accessory  foods  subserve  the  func- 
s  tions  of  nutrition  in  the  body  ;  others  assist  digestion. 

Description  of  Nitrogknods  Food — Animal  Nitro- 
'  gen  JUS  Food. —  In  this  category  we  shall  learn  some- 
ching  regarding  those  animal  foods  which  contain 
1  substances  rich  in  nitrogen,  such  as  albumen,  gela- 
tine, fibrin,  &c. ;  these  are  the  ^es^  of  animals,  eggs, 
milk,  and  cheese. 

The  value  of  different  kinds  of  fleshy  food  depends 
on  the  amount  of  nitrogenous  and  other  matters  they 
contain,  and  upon  the  ease  with  which  they  can  be 
digested.  All  flesh  contains  a  large  proportion  of 
water,  and  a  varying  quantity  of  fat — even  lean  meat 
contains  fat  mixed  up  with  the  flesh. 

J'Wt.— The  flesh  of  fish  contains  albumen,  fbrin, 
and  gelatine,  as  the  muscular  tissue  of  other  animals 
does.  It  is  less  nutritive  than  the  flesh  of  land  ani- 
mals.* There  is  a  great  variety  of  fish,  and  this 
variety  gives  every  shade  of  digestibility.  There  is 
a  certain  amount  of  mineral  matter,  especially  phos- 
phates. The  two  chief  varieties  are  those  with,  and 
those  without,  fat.    The  latter  are  mainly  eaten  in 


*  As  a  rule,  it  is  rapidly  digested,  but  contains  less  flesh- 
forming  material  than  the  flesh  of  birds  and  mammals. 
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India,  and  from  the  absence  of  natural  fat  it  is- 
necessary  to  make  up  for  the  deficiency  by  the  addi- 
tion of  butter,  ghee,  fat,  or  oil  during  the  cooking: 
process.  Fish  is  always  best  for  food  when  fi-esh, . 
tough  and  dry  fish  is  indigestible.  The  way  in  which, 
fish  is  cooked  greatly  influences  its  digestibility.. 
The  best  mode  of  preparing  fish  is  simply  to  boil! 
.and  use  some  butter  and  sauce  with  it.  If  fresh, 
fish  may  be  broiled,  hut  frying  is  the  worst  method! 
.if  the  stomach  is  weak,  or  at  all  ont  of  order. 

Jjeef. — The  flesh  of  the  cow  is  very  nourishing,  but, . 
being  of  firm  texture,  it  is  less  easy  of  digestion  than^. 
mutton.  The  older  the  animal  the  denser  is  its  flesh,, 
the  harder  is  it  to  digest,  and  the  less  the  nutritive^ 
matter  it  contains.  Good  butcher's  beef  has  a  mar-- 
bled  appearance,  due  to  the  streaks  of  fat  betweeni 
the  muscular  fibres.  Its  colour  should  be  neither  too  > 
bright  a  red  nor  too  pale  a  pink.  Cow  beef  is  inferior 
to  ox  beef. 

Mutton. — If  mutton  is  good  it  is  easy  of  digestion. 
It  is  very  nutritive,  but  has  less  flavour,  and  is  less; 
stimulating  than  beef.  It  is  best  when  the  sheep  is- 
from  two  to  four  years  old.  Goat's  flesh  is  not  so^ 
nutritive  as  that  of  sheep  ;  it  is  less  savouiy,  and ! 
contains  a  smaller  proportion  of  fat. 

Birds. — The  flesh  of  the  common  or  domestic  fowl, 
is  not  digested  rapidly,  yet  it  is  in  no  way  disagreeable 
to  the  stomach,  and  even  those  with  feeble  digestive 
power  can  usually  manage  to  partake  of  it.  Chicken 
is  one  of  the  first  animal  foods  usually  given  to 
convalescent  persons. 
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The  flesh  of  wild  birds  is  easier  of  digestion,  and 
is  less  stimulating  than  that  of  domestic  birds. 

All  white  meats  are  less  stimulating  than  red 
coloured  fleshes,  aud  they  are  also  less  nutritive  as  a 
rule. 

Milk — Composition  of  Milk. — Each  of  the  bodies 
entering  into  the  composition  of  milk  is  in  such 
proportion,  and  is  so  combined,  as  to  form,  collec- 
tively, the  most  suitable  food  for  infants.  But  milk 
alone  is  not  adapted  to  the  i-equirements  of  the 
healthy  adult.  To  get  enough  soiid  nourishment 
from  milk,  an  adult  in  moderate  exercise  would  be 
obliged  to  drink  at  least  seven  pints  a  day.  He 
would  then  be  taking  too  much  water,  and  in  excess 
of  some,  and  a  deficiency  of  other,  food  stuffs.  The 
bodies  entering  into  the  composition  of  milk  are,— 
Curd  or  caseine  (which  forms  the  chief  part  of  all 
kinds  of  cheese)  ;  Cream  (from  which  butter  and 
ghee  are  prepared)  ;  Sugar  of  Milk  or  Lactose,  Mine- 
ral Substances,  and  Water.  We  see  that  each  class 
of  food  is  here  represented,  and  they  are  in  such 
proportion  as  to  perfectly  nourish  the  quickly-grow- 
ing infant,  the  large  amount  of  water  helping  the 
rapid  chemical  and  constructive  changes  going  on  in 
its  body. 

Curd  or  Caseine  is  the  albuminous  or  nitrogenous 
body  contained  in  milk,  and  is  that  part  of  milk  from 
which  cheese  is  made-  The  albuminous  part  of  fresh 
milk  is  not  coagulated  into  a  mass  by  boiling  as  the 
white  of  an  egg  is  ;  this  is  owing  to  the  greater 
quantity  of  water  with  which  it  is  combined.  The 
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<5Ui*d  is  separated  from  milk  by  different  means, 
chiefly  by  the  addition  of  some  ferment  or  acid. 
Rennet*  is  largely  used  in  cheese-making  countries,  a» 
small  bit  of  it  being  enough  to  make  60  lbs.  of  cheese. 
Milk  coagulates  in  all  stomachs,  but  it  is  digested,, 
and  the  curd  thus  formed  is  soft  and  loose,  unless  • 
there  is  some  disease  of  the  stomach  that  creates 
vrery  acid  gastric  jaice,  in  which  case  the  cui'd  is  in 
large,  indigestible  lumps.    Cheese  is  mainly  com- 
posed of  curd,  but  it  always  contains  some  of  the  other 
constituents  of  milk.    In  proportion  to  the  quantity 
of  cream,  is  the  quality  of  the  cheese.    Rich  cheese 
contains  a  lot  of  cream,  whereas  that  prepared  from 
skimmed  milk  is  of  poorer  quality ;  the  latter  also 
soon  becomes  hard  and  dry. 

Obeese  is  a  very  nutritious  article  of  diet,  but  is 
difficult  of  digestion.  In  small  quantities,  however, 
it  assists  the  digestion  of  other  foods.  The  hard 
variety  of  cheese  requires  a  powerful  stomach  to 
digest  it.  No  description  of  cheese  should  ever  be 
given  to  children,  or  to  those  whose  digestive  organs 
are  weak.  Cheese  is  very  injurious  to  delicate 
stomachs. 

Cream  i-epresents  the  fatty  element  in  milk.  It 
consists  chiefly  of  the  fatty  matter  which  forms 
butter  ;  it  also  contains  a  small  quantity  of  caseine. 
It  is  more  easily  digested  than  butter. 


*  Rennet  la  the  hquor  prepared  by  steeping  the  inner 
membrane  of  a  calf's  stomach  in  water,  or  the  membrane 
Itself.  Either  is  used  for  coagulating  milk  or  converting  it 
into  curd  in  the  making  of  cheeee. 
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When  milk  is  heated  the  cream  rises  to  the  sur- 
face. By  skimming  the  cream  from  time  to  time,  the 
whole  of  it  may  be  removed  :  such  skimming  materi- 
ally lessens  the  nutritive  vfilue  of  milk. 

Butter  in  milk  exists  in  the  form  of  minute  glo- 
bules. When  milk  is  violently  shaken  up,  or  "  churn- 
ed," for  an  hour,  the  little  particles  of  fat  adhere  to 
one  another  and  form  a  mass  called  butter.  Its  com- 
position is  much  the  same  as  sheep  and  cow  fat,  but 
it  is  much  easier  to  digest  and  disagrees  less  with 
■weak  stomachs.  It  is,  in  fact,  one  of  the  most 
digestible  fats  known.  We  very  properly  combine 
it  with  bread,  chappaties,  rice,  and  lean  animal  foods. 
Butter,  like  all  other  animal  oils,  unless  sparingly 
used,  is  not  congenial  to  delicate  stomachs  or  to  per- 
sons subject  to  "  bilious*  attacks"  ;  but  in  proper 
quantities,  when  fresh  and  good,  it  agi'ees  with  people 
of  all  ages,  from,  childhood  upwards. 

When  butter  is  boiled  and  strained,  the  resulting 
product  is  called  ghee.  Pure  ghee  consists  entirely 
of  fat.  It  is  free  from  any  bad  smell,  and  keeps  well ': 
it  is  also  easy  of  digestion,  and  is  a  veiy  valuable 
addition  to  many  kinds  of  food. 

Sugar  of  Milk. — The  sweet  taste  of  milk  is  due 
to  tho  sugar  of  milk,  or  lactase,  which  it  contains. 


*  When  bile  is  not  properly  secreted  by  the  liver  from  the 
blood,  it  accumulates  in  the  system,  and  in  many  people 
produces  "biliousness  ";  in  others,  a  real  outburst  of  sickness, 
called  a  "  bilious  attack,"  frequently  associated  with  head- 
ache, vomitins:,  and  purginsr  of  bile,  to^fether  with  Klight 
fever.  These  attacks  are  Nature's  attempts  to  get  rid  of 
the  offending  material. 
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Lactose  has  a  great  tendency  to  change  into  lactic 
acid,  which  makes  the  milk  sour,  and  it  is  this  change 
which  usually  causes  coagulation  of  milk. 

The  mineral  matters  contained  in  milk  supply 
salts  to  the  blood,  and  help  to  build  bone,  &c. 

Water  forms  the  bulk  of  milk.  It  serves  as  a 
medium  in  which  all  the  other  constituents  of  milk 
are  suspended  or  dissolved.* 

The  nature  of  milk  depends  largely  upon  the 
animal  from  wliich  it  is  drawn.  Cow^s  milkis  one  of 
the  most  important  agents  as  an  article  of  diet  for  tlie 
people  of  India.  In  its  pure  state  it  can  only 
be  digested  by  people  possessed  of  strong  digestion. 
Cow's  milk  contains  more  caseine  and  fat  than  human 
milk,  but  less  sugar;  therefore,  when  a  mother  is 
obliged  to  give  cow's  milk  to  the  newly- born  infant,, 
she  should  mix  it  with  a  little  more  than  half  its 
quantity  of  water,  and  add  a  little  sugar,  gradually 
decreasing  the  quantity  of  water  added.  Goat's  milk 
is  richer  and  stronger  than  cow's  milk,  but  does  not 
contain  so  much  sugar.  Some  people  digest  it  better 
than  they  can  cow's  milk. 

Quality  of  milk. — As  milk  is  so  important  an  article 
of  diet  in  India,  we  should  be  prepared  to  form  an 
idea  as  to  the  quality  of  any  specimen.  The  quality 
of  milk  is  influenced  by  the  nature  of  the  food  and 


*  When  milk  is  coagulated  by  an  acid,  by  rennet,  or  by 
natural    decomposition,    the  lohey  is   left.    This  consists 
chiefly  of  water  having  dissolved  in  it  the  sugar  of  the  milk 
and  is  very  fermentable.    It  forms  a  cool  and  nourishine 
dnnk.  ° 
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the  coudition  of  the  health  of  the  animal  yielding  it  : 
if  both  these  are  good,  the  milk  should  be  wholesome. 

Characters  of  good  vt  ilh. — In  estimating  the  quality 
of  any  pa}  tieular  specimen  of  milk,  we  have  chiefly  to 
rely  on  the  appearance  and  the  taste  of  the  milk, 
together  toith  the  amount  of  cream.  Good  milk  is  quite 
opaque,  with  a  whitish  or  yellowish  white  colour  ;  it 
is  free  from  any  peculiar  smell  or  taste,  and  without 
any  deposit.  It  should  contain  about  one-tenth  its 
volume  of  cream,  and  it  should  not  alter  its  character 
by  boiling. 

Gowlies  adopt  various  means  of  adulterating  milk, 
the  chief  of  which  are,  the  i-emoval  of  the  cream  and 
the  addition  of  water.  To  detect  these  an  instrument 
called  a  lactometer  (which  shows  the  specific  gravity* 
of  the  milk)  is  used,  but,  as  a  rule,  it  is  perfectly 
useless  as  a  test  of  the  quality  of  milk. 

The  water  used  by  goivlies  to  dilute  milk  is  often 
very  impure  ;  if,  therefore,  we  are  obliged  to  buy 
bazaar  milk,  we  ought  always  to  boil  it  befoi'C  using. 

The  only  way  to  secure  good  milk  is  to  feed  the 
mimals  and  keep  them  on  our  premises.  The  next 
best  way  is  to  have  the  milk  drawn  in  our  presence. 

Never  put  milk  into  dirty  utensils  ;  they  rapidly 
;urn  the  milk  sour.  The  feeding  of  infants  and 
jhildren  on  milk  out  of  dirty  bottles,  cups,  and 
laucers  is  a  frequent  cause  of  diarrhoea,  indigestion, 
ind  inflammation  of  the  bowels. 


*  By  specific  gravity  is  meant  the  weight  of  an  equal  bulk 
f  different  "substances  compared  with  somo  standard  of 
omparison.    Water  is  taken  as  this  standard. 
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Milk  rapidly  turns  sour  in  the  hot  weather.  This 
may  be  prevented  by  the  addition  of  a  few  grains  oM 
carbonate  of  soda  to  the  pint,  and  by  boiling. 

Milk  as  a  Food  for  Infants. — Nothing  is  bettet^ 
for  infants  than  mother  s  milk. — They  should  be  em 
tirely  fed  on  tbis  until  they  are  seven  months  old.  N<' 
mother  should  nurse  her  child  beyond  twelve  months." 
for  after  that  time  tbe  nourishment  in  the  milili 
lessens,  and  the  child  is  then  ill-fed.  Further,  bj\ 
continuing  to  nurse  her  child  beyond  this  period,  th( 
mother  unfits  herself  to  carry  out  this  office  witH 
future  children.  Up  to  the  seventh  month,or  theperiod 
when  the  front  teeth  are  cut,  the  child  cannot  digest! 
starchy  food  or  any  solid  food  whatever.  We  ofterr 
see  young  infants  being  fed  on  pieces  of  chappatie: 
dhnll,  and  rice.  The  parents  are  pleased  to  find  thei 
infant  eat  such  things.  Such  children  soon  become 
ill.  Food  of  this  description  is  not  suited  to  this 
tender  age  ;  it  i-emains  in  the  alimentary  tract  whicH 
it  irritates,  indigestion,  diarrhoea,  and  other  com 
plaints  being  the  result. 

Condensed  Milk  as  a  Diet  for  Children. — The  \ise  ot> 
condensed  milk  cannot  be  recommended  as  a  8ub-» 
stitute  for  mother's  or  cow's  milk.  In  the  process 
of  preparation,  the  milk  has  been  deprived  of  a  large 
part  of  its  water  and  some  of  its  fat,  and  to  it  haw 
been  added  about  a  third  of  its  weight  of  sugar;  ii 
is  not,  therefore,  a  model  food,  as  pure  milk  itself  is 
for  the  proportion  of  heat-giving  and  nitrogenous 
bodies  is  excessive.  Children  certainly  often  fatter 
on  it  rapidly,  but  from  the  small  quantity  of  salts  it 


HAP.  y.J 


FOOD. 


97 


ontains,  the  bones  are  not  properly  formed.  Fre- 
uently  a  weak  state  of  body  is  produced,  together 
vith  a  proneness  to  disease. 

Food  of  Infants. — In  the  feeding  of  infants  much 
food  would  be  effected  in  their  health  if  the  following 
kdvice  were  adopted  : — 

Until  the  seventh  or  eight  month  (that  is,  until  the 
ront  teeth  are  shed),  a  child  should  be  fed  on  nothing 
)ut  milk.  In  every  posssible  case  the  mother  should 
lurse  the  child  herself.  No  conjee,  or  starchy  food 
)f  any  description,  should  be  given  before  this  time, 
oecause  the  saliva  which  is  needed  to  digest  starchy 
!ood  is  not  up  to  this  age  properly  formed.  The 
;hild  will  often  take  such  starchy  food  eagerly,  and 
;he  mother  will  be  satisfied  that  it  is  getting  suflS- 
sient,  but  she  will  find  that  the  infant  cannot  digest 
t;  it  will  suffer  from  diarrhoea,  inflammation,  and 
>ther  affections  of  the  bowels.  In  many  such  cases, 
Jthough  the  child  takes  large  quantities  of  food,  it 
s  actually  starving.  These  bad  effects  do  not  occur 
n  every  case  of  such  improper  feeding,  but  the  chances 
xe  much  in  favour  of  their  taking  place.  After  the 
linth  or  tenth  month,  a  little  beef  tea,  chicken  broth, 
,nd  conjee  may  be  given,  but  no  solid  food  of  any 
lescription  until  the  child  is  twelve  months  old.  In- 
ants  require  to  be  fed  regularly, — for  the  first  month 
very  two  or  three  hours,  and  then  three  or  four  times 
day,  and  twice  during  the  night.  If  the  infant  is 
eiug  fed  by  the  hand,  be  careful  that  all  utensils 
sad  to  contain  the  milk  are  kept  scrupulously 
loan. 
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Vegetable  Nitrogenous  Food. — The  food  stufE^ 
included  under  this  class  are  tliose  whicli  contair- 
nitrogenous  matter  in  the  form  of  legumen  or  vegetabU 
caseine,  whicli  is  always  associated  with  much  starct' 
and  salts.  As  examples  we  have  the  dijfferent  varieties 
of  dhall,  peas,  heans,  and  gram  ;  they  contain  a  largei 
quantity  of  nitrogenous  or  flesh-forming  matter  than 
apy  of  the  cereals.  Under  the  name  of  dhall  are  in- 
cluded three  pulses — tur,  masur,  kasari.  Tur  andj 
masur  dhalls  are  largely  used  in  India ;  they  are 
nutritious,  and  form  a  very  good  food  with  rice  ort 
ehappaties.  As  a  rule,  they  are  boiled  with  curry- 
stuffs  and  ghee,  and  made  into  a  curry.  They  are 
somewhat  difficult  to  cook,  and  require  to  be  steeped, 
boiled,  or  steamed  for  some  hours  before  they  are 
fit  to  be  eaten  ;  it  is  not  until  the  grain,  removed 
from  the  cooking  pot,  can  be  easily  crushed  to  a 
meal  between  the  fingers,  that  they  are  sufficiently 
cooked. 

Oram  is  largely  cultivated  in  Northern  India. 
When  youngand  green  itforms  adelicate  "vegetable." 
When  mature  and  dry,  it  is  made  into  what  is  called 
gram  dhall,  and  can  then  be  cooked  in  the  same  way 
as  masur  or  tur,  although  it  requires  more  prolonged 
action  of  heat  to  completely  soften  it.  Parched  gram 
is  largely  used  by  workmen  during  the  middle  of  the 
day  in  Northern  India,  as  at  that  time  they  have  no 
means  of  preparing  a  proper  meal. 

Peas,  when  youngand  green,contain  a  large  amount 
of  water,  and  but  little  nutritive  substance,  which  is 
chiefly  starch  and  legumen.    In  the  dried  state  the 
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nature  peas  are  cooked  in  various  ways,  but  under  an^ 
iircumstances  they  require  the  prolonged  action 
leat.  They  are  somewhat  diflBcult  of  digestion, 
ilthongh  very  nutritive,  and  tend  to  produce  flatu- 
oncy.  They  should  never  be  used  by  people  suffering 
rom  disease  of  the  bowels. 

Beans,  in  the  young  and  fresh  state,  as  a  food  are 
nuch  the  same  as  peas  ;  when  ripe  they  are  nutritive, 
lontaining  a  large  amount  of  starch  and  nitrogenous 
natter.  They  are  more  wholesome  than  peas,  and  are 
veil  suited  to  correct  the  fat  of  animal  food,  hence 
hey  are  frequently  served  up  with  it.  They  agree 
veil  with  those  who  have  to  work  hard  for  a  living. 

Starchy  Poods. — Starchy  or  farinaceous  foods  are 
iUch  as  contain  a  considerable  amount  of  starch. 
^hese  are  chiefly  the  different  forms  of  cereal  and 
egumiuous  grains,  and  starchy  roots.  As  examples 
>f  such  food  we  have  rice,  wheat,  and  potatoes.  The 
nost  important  are  wheaten  flour,  rice,  maize,  or 
'ndian  corn,  potatoes,  arrowroot,  and  sago. 

Wheat. — The  different  varieties  of  wheaten  flour 
;ox*m  the  staple  article  of  food  of  a  large  part  of  the 
jeople  of  India;  bat  it  is  eaten  more  in  the  North- 
^eetei'n  Provinces  than  elsewhere.  It  is  a  highly 
lutritive  article  of  diet,  is  easily  digested,  and  readily 
)repared  either  into  bread  or  cakes.  In  composition 
t  consists  of  70  per  cent,  of  starch,  11  per  cent,  of 
litrogenous  matter,  and  a  small  amount  of  salts  and 
at.  The  ease  with  which  it  may  be  converted  into 
read  is  due  to  a  substance  called  jluten,  which  forraB 
he  chief  part  of  the  nitrogenous  matter  contained  in 
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flour.    This  gluten  is  to  wheaten  flour  and  to  the*  ^ 
flour  of  all  cereals  what  caseine  is  to  milk,  or  legu 
men  to  pulses. 

Bread  is  a  staple  article  of  diet,  and  serves  tco 
prevent  us  from  taking  too  much  animal  foodl 
It  gives  volume  and  proper  consistence  to  the  foodj 
and  can  be  used  by  all  except  those  who  have  veryy 
weak  digestions. 

There  are  three  kinds  of  bread  :  white  bread,  madei 
with  flour  only  ;  ivheaten  bread,  made  with  flour  mixed 
with  the  finer  bran ;  and  household  bread,  made  witlt 
the  whole  substance  of  the  wheat  grain. 

The  first  of  these  is  the  kind  of  bread  made  in 
India,  and  to  prepare  it  soojee  or  rnlong  is  used! 
Fine  white  bread  is  more  agreeable  than  the  otheii 
kinds,  but  it  is  less  nourishing  ;  on  the  other  hand! 
the  common  coarse  bread  is  much  more  nutritives 
and  the  particles  of  bran  it  contains  act  on  the  lininji 
membrane  of  the  bowels  of  some  who  eat  it,  anc(  " 
brings  about  a  laxative*  effect.  White  bread,  on 
the  contrary,  tends  to  constipate. 

The  cakes  made  from  atta  (a  coarse  wh  eaten  ed  flour" 
or  chappati'^s,  are  the  chief  food  of  the  inhabitants  o: 
Northern  India.  They  are  very  nutritious,  whole^ 
gome,  and  when  well  cooked,  not  difficult  of  digestiom 
Frequently  ghee  or  oil  is  added  to  these  cakes. 

Fo/atoes— About  76  per  cent,  of  potatoes  consisv 
of  water,  the  remainder  of  starch  with  a  small 
quantity  of  salts.    Bulk  for  bulk,  therefore,  thsT 


*  A  little  looseness  of  the  bowels. 
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ire  much  less  nutritive  than  other  starchy  food. 
Potatoes  should  be  used  with  some  nitrogenous  food 
is  meat,  fish,  eggs,  &c.  They  should  never  form  the 
shief  part  of  a  meal.  They  are  best  when  they  are 
3oiled  in  their  skins,  which  keep  in  the  nutritive 
natter.  In  boiling  they  should  not  be  allowed  to 
joak  for  too  long  a  time.  Potatoes  cook  better 
by  steaming  than  boiling.  They  require  to  be 
;horoughly  masticated  before  swallowing.  Half 
boiled  potatoes  are  very  indigestible. 

Rice  forms  the  principal  food  of  millions  of  the 
inhabitants  of  India.  It  contains  about  85  parts  of 
starch  in  100  parts,  and  is  easy  of  digestion.  From 
the  large  quantities  that  have  to  be  taken  to  supply 
enough  nourishment  to  the  body,  it  is  usually  eaten 
with  stimulating  condiments,  such  as  chillies,  pepper, 
(fee,  to  assist  its  digestion.  It  can  be  combined  in 
various  ways  for  food,  and  is  wholesome  and  well 
inited  for  delicate  stomachs.  Rice  contains  very 
little  fat  ;  ghee  or  butter  are  therefore  usually  com- 
bined with  it  in  some  way.  Fresh  rice  is  unwhole- 
some, and  is  said  to  create  diarrhoea,  and  when 
boiled  forms  a  pasty  lump.  It  should  be,  at  least, 
from  nine  to  twelve  months  old. 

Rice  water  or  conjee  is  a  useful  drink  in  dysentery 
or  diarrhoea,  and  in  all  cases  where  there  is  any 
irritation  of  the  bowels.  Kheer  is  a  mixture  of 
thoroughly  boiled  rice  and  milk ;  it  is  very  nourishing 
and  easy  of  digestion. 

Sa'jo  consists  chiefly  of  starch.  It  is  obtained 
from  the  pith  of  the  many  species  of  palm.    It  in 
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nutritive,  easily  cooked,  and  easily  digested.  In  cook-- 
ing  it,-we  put  about  a  tablespoonful  into  a  pint  of  hott 
water,  and  allow  this  mixture  to  remain  by  the  sido 
of  the  fire  for  two  hours,  and  boil  it  for  a  short  time. 
During  the  boiling,  sugar  and  milk  may  be  added . 

Arrowroot  is  got  from  the  roots  of  certain  plantsf 
grown  in  America.  It  consists  almost  entirely  of< 
starch.  It  is  very  nutritive,  and  particularly  suited! 
for  weak  digestions,  and  those  suffering  from  bowell 
complaints.  It  is  prepared  in  much  the  same  wayr 
as  sago,  but  does  not  requre  so  much  cooking. 

Millets. — There  are  several  varieties  of  millett 
seeds  found  in  India,  of  which  the  chief  are  hajri,. 
jau-ari,  and  ragi.  In  composition  they  are  somewhat', 
similar  to  rice,  but  more  nutritive.  They  ar& 
prepared  for  food  by  removing  the  busk  and  grind-- 
ing  the  grain  into  a  meal,  from  which  cakes  arep 
made  or  porridges  prepared. 

Indian  corn  or  maize  is  not  very  largely  used  in 
India.    Like  wheat,  it  contains  a.  comparatively  large 
amount  of  nitrogenous  matter,  but  the  bulk  is  made- 
up  of  starch.    It  furnishes  a  wholesome  and  nourish- 
ing food,  well  adapted  for  the  support  of  the  labour- 
ing classes  of  India.    Bread  made  from  it  has  a 
pleasant  and  agreeable  odour.    It  may  be  made  intO' 
a  porridge  by  boiling,  but  for  this  purpose  it  requiresB 
to  be  previously  steeped  in  water  for  a  few  hours  and 
boiled  for  another  two. 

Fruit. — The  great  advantages  of  fruit  are  due  to 
the  organic  acids*  they  contain,  in  addition  to  which 
*  Acids  which  contain  carbon,  as  lartaric,  citric,  malic,  fkc. 
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are  many  mineral  bodies.  All  ripe  fruits  are  good 
to  eat,  and  some  serve  very  useful  purposes  in  the 
body :  they  all  contain  the  salts  necessary  for  the 
blood,  and  unless  taken  when  unripe,  too  ripe,  or  in 
too  large  quantities,  are  very  wholesome.  Fresh 
fruits  and  fresh  meat  prevent  the  disease  called 
scurvy*  Unripe  fruit  is  always  unwholesome;  it 
may  cause  colic,  diarrhoea,  indigestion,  &c.  We 
should  be  particularly  careful  not  to  eat  unripe  fruit 
when  cholera  is  prevalent.  Many  of  the  fruits  we 
get  in  the  Deccan  are  very  wholesome,  such  as 
oranges,  lemons,  mangoes,  citrons,  guavas,  custard 
apples,  marsh  melons,  plantains,  grapes,  &c.  One 
or  two  plantains  form  a  useful  part  of  the  food  of 
children.  They  are  nutritious,  as  they  contain  sugar 
and  starch,  and,  if  properly  masticated  or  chewed, 
are  not  difficult  to  digest. 

Vegetables. — Green  vegetables  form  an  important 
part  of  our  diet.  Like  fruits  they  furnish  us  with 
the  salts  and  vegetable  acids  that  are  so  necessary 
to  keep  the  blood  in  a  healthy  condition.  We  have 
mentioned  the  potato  as  being  a  wholesome  addition 
to  our  food.  Other  articles  are  equally  good,  such 
as  cabbages,  cauliflowers,  onions,  brinjals,  various 
forms  of  sage,  carrots,  turnips,  and  beet-root. 


*  Scurvy  is  a  more  or  less  chronic  disease,  characterised 
by  weakness,  mental  and  physical  depression,  bloated  coun- 
tenance, dark  spots  or  patches  on  the  skin,  spongy  and 
bleeding  gums,  loose  teeth,  swelling  of  the  legs,  &o.  The 
chief  remedies  for  it  are  fresh  animal  and  vegetable  food, 
liberal  use  of  lime  juice  and  ripe  fruits. 
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Adulteration   of  Food. — Adulteration  of  food 
means  the  adding  to,  or  taking  from,  substances  I 
used  as  food  or  drink,  for  purposes  of  gain  or  decep- 
tion.   This  practice  has  prevailed  in  all  countries 
from  the  earliest  periods  of  civilisation. 

In  purchasing  solid  or  liquid  food  of  any  descrip- 
tion, we  should  see  that  we  get  the  pure  article. 
Defrauding  vendors  may  adulterate  by  adding  other 
bodies  to  the  article  to  increase  its  bulk  or  give  it 
extra  weight,  such  as  adding  water  to  butter  or 
milk,  or  sand  to  flour  or  sugar ;  or  by  adding  colour- 
ing matter  to  the  article  to  make  it  more  agreeable 
to  the  eye,  or  to  prevent  the  detection  of  impurities — 
as  pigments  added  to  sweetmeats ;  or  by  mixing  a 
cheap  and  dear  form  of  the  same  article,  as  adding 
used  tea-leaves  to  fresh  tea. 

Many  buniahs  and  other  retail  dealers  in  food 
materials,  in  order  to  make  quick  profits,  are  in  the 
habit  of  mixing  the  genuine  article  with  others  of  tk 
less  costly  nature.  The  bodies  added  are  often  of  a 
hai-mful  kind. 

Wlu-rever  Municipalities  exist  in  India,  laws  to 
prevent  this  form  of  fraud  are  in  existence.  If  we 
purchase  an  article  that  is  said  to  be  sound,  genuine, 
and  pure,  yet  suspect  that  it  has  been  pteviously 
tampered  with,  we  should  seal  it  up  at  once  in  the 
presence  of  the  vendor  and  a  witness  and  take  it  to  & 
police  stati(m,  so  as  to  have  the  matter  investigated, 
and  the  vendor  punished,  if  he  is  really  cheating. 
With  regard  to  the  ordinary  dry  food-i  in  India, 
-experience  teaches  us  that  adulterations  are  rai-e. 
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Vendors  are  becoming  aware  of  the  fact  tbat  almost 
every  form  of  adulteration  can  now  be  detected 
either  by  the  microscope,  chemically,  or  by  the  senses. 

The  following  area  few  of  the  chief  adultemtions 
of  food  in  India  :  — 

Ginger. — Turmeric. 

Boneij. — Flour,  sugar-cane. 

Lemnn-jnice. — Sulphuric,  tartaric,  or  citric  acid. 
Milk. — Water. 

Mustard  I'otvder. — Turmeric,  wheat-flour. 
Sugar. — Sand,  flour. 

Spices. — Colouring  matters,  different  flours. 

Tea. — Exhausted  tea  leaves,  foreign  leaves,  colour- 
ing matfpis. 

Turmeric. — Yellow  ochre. 

Vinegar. — Salphni-ic,  tartaric,  or  citric  acid. 

Wines. —  Water,  inferior  wines,  impure  brandy, 
spirits,  va'-ious  colouring  matters. 

Arracks. —  Water,  chilly-powder,  burnt  sugar. 

Arrowroot. — May  be  mixed  with  sago,  potato,  flour, 
or  tapioca. 

Bread. — Alum,  inferior  flour,  or  mashed  pota- 
toes. 

Butter. — Water,  suet,  margarin,  colouring  matter, 
&c. 

Cheexe. — Safi'ron  and  other  colouring  matters. 
Cocoa  and  Chocolate. — Arrowroot  of  different  varie- 
ties. 

Coffee. — Chicory,  roasted  wheat,  or  date  seeds, 

colouring  matter. 
Curry. powder. — Red  lead,  brown  rice. 
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Wheat  flour. — Inferior  flours,  as  those  of  rice, 
potatoes,  Indian  corn,  alum. 

Brief  sketch  of  the  Anatomy  and  Physiology 
OF  THE  Digestive  Organs. — When  we  swallow 
food,  it  passes  from  the  back  part  of  the  mouth  intoi 
a  pipe  which  begins  at  the  top  part  of  the  throat, 
and  goes  all  through  the  trunk  of  the  body.  This 
pipe  is  called  the  food  canal,  alimentary  or  digestive 
tract.  From  the  mouth  it  passes  into  the  sack-like 
cavity  of  the  throat,  called  the  pharynx,  from  which 
it  enters  the  gullet  cesophagus,  or  "  food-pipe."  Below 
the  gullet,  the  food  canal  widens  out  to  form  a  sort 
of  bag  or  resting  place  for  the  food,  called  the  stomach. 
The  walls  of  the  stomach  contain  a  large  number  of 
small  blood  vessels,  into  which  the  completely,  dis- 
solved parts  of  the  food  passes. 

At  the  far  end  of  the  stomach,  the  pipe  again 
lessens  in  size  and  passes  onwards  ;  this  part  is  called 
the  small  intestines.  In  this  division  more  food 
passes  into  the  blood  vessels  through  the  walls,  and 
in  it  also  there  are  other  little  tubes  into  which 
another  portion  of  the  food  enters,  called  lacteals.* 
From  these  lacteals  it  passes  by  a  roundabout  process 
to  the  blood  vessels. 

Into  the  upper  part  of  the  small  intestines  open 
the  ducts,  which  convey  the  digestive  fluids  secreted 
by  the  liver  and  sweet-bread  or  pnncreas.f  At 
their  farther  end,  the  small  intestines  widen  out 

*  So  called  because  the  fluid  they  contain  is  like  milk. 

+  The  fiavc'eas  is  a  long  flat  glandular  organ,  situated  in 
the  abdominal  cavity,  somewhat  resembling  a  dog's  tongue. 
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again  to  form  a  continuation  of  the  digestive  canal,' 
called  the  large  intestines,  which  serves  to  contain  all 
the  waste  matters  of  the  food,  and  absorb  any  liquid 
portion  of  the  food  that  has  not  already  entered  the 
blood  vessels  and  lacteals. 

To  make  such  solid  bodies  as  parts  of  the  food  are 
composed  of  pass  through  a  very  fine  membrane,  it  is 
necessary  either  to  dissolve  them  in  a  liquid,  or  pound 
them  up  so  fine  that  the  solid  particles  can  pass 
through  or  permeate. 

From  the  mouth  downwards  in  man  we  find  a  very 
perfect  pounding,  dissolving,  and  melting  machinery. 
We  grind  our  solid  food  with  the  teeth,  and  unless 
this  is  properly  done,  we  cannot  digest  it  well,  or  get 
the  full  value  out  of  it.     Food  that  is  not  well 
masticated  may  cause  certain  forms  of  disease  of  the 
(bowels.     We  often  find  old  people  without  teeth 
suffering  from  diarrhoea  and  indigestion  ;  such  per- 
sons should  either  be  supplied  with  false  teeth,  or 
have  their  food  pounded  up  very  fine,  before  eating 
.t ;  for,  if  this  is  not  done,  the  hard  lumps  of  the  food 
cannot  be  properly  acted  upon  by  the  digestive  juices. 
A.  lot  of  the  food  is  then  wasted,  because  it  is  not 
Jigested  at  all.    But  grinding  the  food  to  the  small- 
jst  visible  particles  is  not  sufficient ;  it  must  also  be 
iissol ved  in  water.  Many  things  we  use  as  food  require 
)nly  water  to  dissolve  them — salt  and  sugar,  for  in- 
Uance.    The  solutions  so  formed  can  be  taken  up  or 
absorbed  at  once  by  the  blood  vessels  of  the  stomach 
Bind  intestines.    But  many  other  bodies,  such  as  beef, 
Edutton,  vegetables,  rice,  and  bread,  will  not  dissolve 
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in  water ;  they  require  to  be  changed  by  more  active* 
ageuts  before  they  are  fit  for  absorption.  These 
active  agents  are  called  the  digestive  juices. 

Digestive  Juices. — These  are  formed  by  glands — 
some  small,  as  those  of  the  stomach  and  intestines  ;,  | 
and  others  large — as  the  liver  and  sweet-bread^ 
and  salivary  glands.  Most  of  these  glands  aree 
situated  along  the  alimentary  tract,  from  the  mouthfc 
to  the  lowest  part  of  the  bowel.  We  will  briefljy 
describe  how  these  juices  are  formed  or  secreted. 

From  the  mouth  to  the  last  part  of  the  boweln 
there  is  a  thin  skin-like  tissue  called  the  mucotut 
membrane.    This  membrane  is  partly  made  up  of  m. 
thin  tissue  called  epitheliuvi,  which  is  composed  off  ^ 
cells;  beneath  these  cells  the  part  is  arranged  tc< 
contain  glands,  which  are  the  organs  that  secrete  th« 
juices.    These  glands  are  surrounded  by  a  layer  oif 
very  minute  blood  vessels.    The  cells  of  the  different 
glands  abstract  what  they  want  from  the  blood,  tc< 
form  their  fluid.  ^ 

Composition  of  Digestive  Juice. — The  fluids  secreted  | 
in  all  the  glands  is  largely  composed  of  water,  whicli  |, 
serves  to  dissolve  the  solid  parts  formed  by  the  gland  | 
cells.    These  solid  constituents  are  the  active  partti 
of  the  juices.    Some  of  the  juices  are  acid,  somtf 
alkalincs  ;  some  act  on  one  kind  of  food,  some  on 
another.    Besides  these  glands  in  the  mucous  mem 
brane  of  the  mouth  and  intestines,  there  are  othen 
important  glands,  which  pour  their  fluids  into  thi( 
alimentary  tract  through  little  tubes   called  duct. 
during  digestion.    These  latter  glands  are  those  thav 
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"oi-iu  the  saliva  which  is  secreted  b)'  the  glands 
iituated  in  and  about  the  month, — the  pancreas  or 
weet-bread,  which  secretes  what  is  called  the 
lancreatic  pace  ;  the  liver,  which  forms  the  hile ;  and 
lie  glands  of  the  small  intestine  itself,  which  secrete 
he  intestinal  juice.  It  is  the  combined  action  of  the 
uices  of  these  glands  on  the  food  that  is  called 
iigestion. 

Salivary  Glands. — The  salivary  glands  are  sita- 
ited  in  and  about  the  mouth.    The  fluid  they  secrete 
ceeps  the  mouth  moist,  and  allows  the  tongue  to 
uove  freely  in  speaking.    When  we  eat  hard,  dry 
bod,  the  saliva  softens  and  thereby  enables  us  to 
wallow  it.   The  chief  action  of  saliva,  however,  is  to 
(invert  starch  into  grape  sugar,  and  as  we  have  already 
aid,  this  fonn  of  sugar  is  able  to  pass  into  the  blood 
vessels  in  solution.     By  cooking  arrowroot,  sago, 
)i-  any  other  starch,  it  becomes  thick,  sticky  and 
asteless.     If  we  place  some  of  this  in  the  mouth  and 
:eep  it  there  for  a  few  minutes,  we  shall  find  that 
he  starchy  paste  has  become  watery — the  starch 
las  become  converted  into  a  kind  of  sugar  by  the 
uid  poured  into  the  moath  by  the  salivary  glands, 
^his  action  on  starch  is  not  altogether  completed  in 
he  mouth  ;  it  is  continued  on  any  undigested  starch 
)y  the  action  of  the  juice  formed  by  the  pancreas, 
vhxch.  is  situated  just  below  the  stomach.    As  a 
arge  part  of  the  food  of  children  and  adults  consists 
if  starch,  it  is  necessary  that  the  salivary  glands  do 
heir  woi'k  properly.    It  is  wrong  to  feed  infants  on 
tai'oh  before  these  glands  are  well  formed.  Milk 
10 
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alone  should  be  their  food  up  to  the  eighth  month, 
at  which  time  enough  saliva  is  secreted  to  digest  a 
small  quantity  of  starch.  If  you  give  starch  befort 
that  period,  it  is  not  digested,  but,  by  fermenting  ii 
the  stomach  and  intestines,  causes  diari-hoea  ant 
other  bowel  complaints. 

Thk  Gastric  Juice  secreted  by  the  stomach  rap 
idly  dissolves  all  proteid  or  meaty  substances,  and 
some  of  the  nitrogenous  pai-t  of  vegetable  food.  Ji 
we  took  a  piece  of  meat  and  placed  it  in  gastric  i 
juice,  we  would  find  that  the  meat  would  disappear 
it  would  all  dissolve,  except  the  fat  and  the  shreddv 
covering  of  the  muscle  fibres.    In  this  dissolved 
state  it  is  ready  to  enter  the  blood,  and  is  taken  up 
by  the  blood  vessels.    The  juice  secreted  by  the 
pancreas,  called  the  pancreatic  juice,  in  addition  tc 
acting  on  starches  like  saliva,  acts  on  fleshy  substam 
ces  in  the  same  way  that  the  gastric  juice  does,  an* 
it  will  also  help  bile  to  split  up  fats  and  prepar-; 
them  for  entering  the  lacteals.    These  are  vessel: 
which  take  up  a  milk-like  substance  from  the  snial 
intestines.      This   milk-like   material    enters  thi 
lacteals,  and  then  passes  into  larger  similar  vesseh 
which  end  eventually  in  a  vein  at  the  bottom  of  th 
neck,  and  thus  the  fats  and  some  other  bodies  ar 
at  length  conveyed  to  the  blood. 

We  see  that  starches  are  converted  into  sugar  i 
the  mouth  by  the  saliva,  and  in  the  small  intestinef^ 
by  the  pancreatic  fluid.    This  sugar  rapidly  passe 
through  the  mucous  membrane,  and  so  into  the  bloo> 
capillaries  of  the  walls  of  the  digestive  canal.    Tim  f 
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all  the  good  parts  of  starch  and  all  the  sugar  we  eat 
I^ass  at  once  into  the  blood. 

Proteid,  meaty,  or  fleshy  foods  are  dissolved  in  both 
the  g-astric  and  pancreatic  juices;  the  dissolved 
jjjii  t  readily  passes  into  the  blood  vessels. 

The  fat  cells  are  broken  up  by  the  stomach,  their 
envelope  dissolved,  and  the  fat  globules  set  free. 
The  bile  and  pancreatic  juice  splits  these  into  much 
smaller  globules,  and  these  tiny  particles  of  fat  pass 
into  the  lacteals  and  then  into  the  blood. 

The  mineral  matters  of  the  food  are  dissolved  by 
all  the  juices,  and  pass  at  once  into  the  blood. 

Water  passes  into  the  blood  vessels  along  the  entire 
digestive  tract. 

Let  us  follow  a  piece  of  bread  and  meat  through 
the  food  canal.  Bread  or  chappaties  consist  largely 
of  starch.  While  we  are  masticating  a  piece  of  bread, 
it  is  becoming  moistened  by  the  saliva  and  some  of 
the  starch  is  changed  into  sugar.  All  of  it  is  softened 
and  partly  broken  up.  In  the  stomach  the  vegetable 
proteids  of  the  bread  are  dissolved,  and  they,  with 
the  newly-formed  sugar,  enter  the  blood  vessels. 
The  part  not  acted  on  is  converted  into  a  pulp, 
called  chyne,  which  passes  into  the  small  intestines, 
and  is  there  acted  on  by  the  juices  of  the  small 
intestine  and  pancreas,  where  it  is  dissolved  and 
finds  its  way  into  the  liver,  and  then  into  the  heart 
and  o-eneral  circulation.  The  greater  part  of  the 
proteid  or  albuminous  matter  of  bread  is  not  digested, 
bnt  passes  out  of  the  bowel. 

A  piece  of  meat  is  first  broken  up  into  little  massoB 
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by  the  teeth,  and  moistened  by  the  saliva,  but  under- 
goes no  other  change  in  the  mouth.  In  the  stomach 
the  proteids  rapidly  disappear  under  the  action  of  the 
gastric  juice ;  the  little  masses  of  meat  soften,  the 
fibres  of  the  muscle  break  short  off  and  come  asundei-, 
the  fat  of  the  meat  is  set  free  from  the  little  cells  in 
which  it  was  stowed,  and  melts  under  the  heat  of  the 
stomach.  Most  of  the  dissolved  proteid  material  is  ab- 
sorbed ;  the  remainder  passes  into  the  small  intestine, 
and  is  acted  on  by  the  bile  and  pancreatic  juice  ;  these 
convert  the  fats  into  a  sort  of  soapy  emulsion,  in 
which  form  it  is  absorbed.  When  all  these  products' 
are  mixed  together,  we  have  formed  a  kind  of 
yellowish  cream-like  material,  which  is  passed  along 
the  bowel  by  the  muscular  coats  contracting ;  and, 
little  by  little,  all  the  good  material  is  taken  up  by  the 
blood  vessels  along  the  entire  alimentary  tract.  At 
last,  nothing  is  left  but  the  indigestible  coverings  of 
the  starch  granules  and  broken  fibres  of  hard  animal 
and  vegetable  tissue,  which  are  cast  away. 

Teeth.— The  teeth  are  provided  us  for  the  purposes 
of  cutting  and  grinding  our  food.  It  is  necessaiy 
that  we  take  every  precaution  to  preserve  them  in  a 
sound  state. 

Decay  of  the  teeth  is  chiefly  caused  by  portions  of 
the  food  which  become  entangled  between  them  ; 
these  particles  of  food,  from  the  heat  and  moisture  of 
the  mouth,  rapidly  decompose.  Further,  as  the  saliva 
evaporates,  it  leaves  a  deposit  on  the  teeth  called 
tartar.  This  tartar  rapidly  collects  organic  matter, 
and  this  organic  matter,  under  the  influence  of 
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vegetable  germs  (that  are  always  loitering  about  the 
mouth),  putrefies,  and  in  this  putrefaction  destroys 
the  teeth.  The  use  of  sweets  in  excess  also  tends  to 
bring  about  decay  of  the  teeth,  for  the  sugar  of  the 
sweets  is  changed  into  an  acid  which  acts  upon  the 
hard  covering  of  the  tooth  and  wears  it  away.  Acid 
be  vei'ages  (especially  if  they  are  strong)  have  much 
the  same  effect. 

Preservation  of  Teeth. — Yuung  children  should  be 
taught  to  brush  their  teeth  with  tepid  water,  once  a 
day  at  least ;  they  should  also  be  advised  to  remove 
all  particles  of  food  that  have  lodged  between  the  teeth 
with  a  quill  or  a  wooden  toothpick.  "VVe  should  not  use 
sliarp-pointed  metallic  intruments  for  this  purpose. 

The  hard  covei'ing  of  the  tooth  or  enamel,  if  once 
in  jured,  is  not  restored,  and  the  whole  substance  of 
the  tooth  is  then  exposed  to  decay. 

We  should  not  crack  hard  nuts  with  the  teeth,  nor 
should  we  bite  thread  or  use  gritty  tooth  powders. 

Pan  Chewixo. — We  should  caution  those  who  are 
addicted  to  the  habit  of  chewing  pan  as  to  its  filthi- 
ness  and  its  liability  to  bring  about  ulcers*  in  the 
mouth.  In  old  people  this  habit  may  often  be  the 
starting  point  of  cancerf  of  the  lip  or  tongue.  On 
the  other  hand,  some  people  think  it  preserves  the 

*  An  ulcer  is  a  solution  of  continuity  on  any  of  the  soft 
parts  of  the  body  forming  purulent  matter,  or  more  simply 
ji  "  sore  "  discharging  pus. 

t  Cancer  is  a  malignant  growtli  or  structure  in  some  part 
of  the  human  body,  which  can  extend  itself  and  spread  to 
neighbouring  parts,  and  even  form  again  after  removal,  and 
usually  causes  deatli. 
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teeth  and  hardens  the  gums.    We  doubt  if  it  really 
has  any  such  beneficial  effect. 

Man  is  both  a  Vegetable  and  Flesh  Eater. — Dif- 
ferent animals  live  on  different  kinds  of  food.  Some 
live  on  vegeiables  entirely  (herhivorous  animals),  others 
altogether  on  fleshy  food  {carnivorous  animals).  We 
notice  that  the  tiger,  who  is  carnivoi-ous,  is  furnished 
ivith  long  pointed  canine  or  eye  teeth  for  tearing  with, 
and  that  its  back  teeth  have  sharp  cutting  edges  : 
one  of  the  teeth  has  a  largish  crown  for  crushing 
with.  The  cow,  which  lives  entirely  on  the  products 
of  the  vegetable  kingdom,  is  provided  with  teeth 
suitable  for  the  pui'pose  of  pounding  or  crushing.  In 
man  we  have  a  set  of  teeth  that  combines  the  qualities 
of  herbivorous  and  carnivorous  animals.  Our  front 
incisor,  or  biting  teeth,  and  our  canine  or  tearing 
teeth,  are  not  well  formed,  but  the  crushing  teeth 
are  well  developed.  Man,  then,  is  omnivorous,  that 
is,  he  lives  on  both  animal  and  vegetable  food. 

Animals  that  live  on  the  flesh  of  other  animals 
have  very  small  and  simple  stomachs.  Those  that 
live  on  vegetables  have  a  complex  and  extensive 
food-canal,  because  vegetable  food  is  more  difficult  to 
dissolve  than  fleshy  food.  The  cow  and  the  sheep 
have  four  stomachs.  We  possess  a  stomach  mid-way 
between  these  two  classes  of  animals,  showing  that 
we  require  a  vai'iety  of  food.  By  a  proper  mixture 
of  vegetable  articles,  we  can  live  on  them  alone  ; 
there  are,  in  fact,  millions  of  Hindus  and  others  who 
live  almost  entirely  on  the  produce  of  the  Vegetable 
Kingdom.    Wo  must  be  supplied  with  nitrogenous 
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food,  and  this  is  contained  iu  the  atta  and  dhall  con- 
snmed  by  Hindus.  But  to  get  enough  nitrogenous 
matei'ial  out  of  these  bodies,  a  larsre  amount  must  be 
eaten.  It  is  much  move  convenient  to  coiTibine  some 
fleshy  material  with  the  diet.  Pure  lohite  flour  is 
insuflSlcient  to  support  life,  as  in  it  the  outer  layers 
of  the  grain  and  husk  which  contain  the  nitrogenous 
matter  have  been  removed  in  the  preparation  of  the 
flour.  A  dog  fed  only  oa  bread  made  from  pure 
white  flour  lives  for  a  much  shorter  time  than  one 
fed  on  flotLr  made  from  the  entire  oi^ain.  Atta  is  a 
more  nourishing  body  than  white  flour,  as  it  has  in 
it  the  husk,  &c.,  which  contains  the  nitrogen.  The 
body  containing  the  nitrogen  is  called  vegetable 
caseine,  which  is  similar  to  the  substance  which 
makes  up  the  mass  of  cheese. 

The  bodies  of  the  higher  animals  having  the  same 
composition  as  that  of  man,  we  might  infer  that  by 
eating  their  flesh  we  could  secure  all  that  is  necessary 
for  our  nourishment.  And  this  is  so,  if  the  flesh 
chosen  contains  the  pi'oper  proportion  of  the  diiferent 
kinds  of  food  stuffs  we  require— nitrogenous  fat, 
starch,  salts,  and  water.  A  certain  amount  of  these 
items  is  necessary  to  keep  up  the  bodily  Avarmth,  and 
to  repair  the  wear  and  tear  of  the  tissues.  The  pro- 
portion of  nitrogen  to  carbon  required  in  the  body  is 
1  to  30.  The  proportion  of  these  two  elements 
contained  in  beef  is  1  to  15  ;  therefore,  on  beef  alone 
we  could  not  supply  these  elements  in  proper  pro- 
portions. 

Effects  op  eating  rapidly. — We  ought  to  take 
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time  in  eating  ouv  food.  By  "  bolting,"  or  imper- 
fectly chewing  our  food  before  swallowing  it,  we  do 
not  give  time  for  the  saliva  to  mix  with  it  properly  : 
the  coarse  pieces  of  food  that  are  thus  swallowed 
resist  the  action  of  the  digestive  juices.  Quick  eating 
leads  to  over-eating  and  over-loading  of  the  stomach. 
We  do  not,  then,  really  know  the  quantity  we  have 
eaten  until  we  feel  a  fulness  about  the  stomach. 
This  habit  finally  leads  to  indigestion  and  a  train  of 
other  evils. 

Quantity  of  Food. — The  quantity  of  food  required 
to  keep  the  vital  processes  in  action  in  health  varies 
with  the  age.  sex,  occupation,  habits  of  the  indivi- 
dual, and  with  the  climate. 

The  diet  of  children  should  be  relatively  more 
abundant  than  that  of  adults.  They  should  be  given 
those  things  that  are  nourishing,  and  qnickly  and 
easily  digested.  All  hard,  heavy,  and  rough  things 
are  difficult  to  digest.  Children  cannot  grind  them 
thoroughly  l)y  the  teeth,  therefore  the  stomach  cannot 
assimilate  them.  Some  children  are  always  eating 
sweets,  biscuits,  fruit,  &c.,  between  meals ;  this  habit  is 
bad,  and  takes  away  the  appetite  for  wholesome  food. 

Adult  females  require  less  food  than  males.  A 
sedentary  calling  needs  less  food  than  an  out-door 
life,  A  laborious  occupation  calls  for  a  supply  of 
force-producing  food,  such  as  fatty  material  and 
starches  with  a  sufficiency  of  animal  food. 

The  season  should  also  cause  us  to  modify  our  diet. 
In  winter  we  require  carbonaceous  food  and  more 
meat  than  in  summer.     In  the  hot  weather  we 
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should  take  less  fatty  and  starchy  food,  hut  more 
fruit  and  green  vegetables. 

Climate  also  has  its  necessities.  The  people  liv- 
ing near  the  North  Pole  have  a  great  liking  for  fat 
and  oils.  In  India  and  other  tropical  regions,  the 
diet  should  consist  of  more  vegetable  than  animal 
matter,  i.e.,  it  should  be  less  stimulating. 

Meals. — teriods  of  Day  for  faking  them. — We 
cannot  lay  down  any  fixed  rules  as  to  the  hours  of 
the  day  at  which  meals  should  be  taken  or  the  num- 
ber of  meals  to  be  consumed.  These  points  are  regulat- 
ed by  convenience,  occupation,  and  caste ;  we  shall 
thei'efore  confine  ourselves  to  a  few  general  remarks. 

As  a  rule,  we  ought  not  to  take  more  than  three 
meals  a  day,  and  most  people  are  better  with  two. 
We  would  condemn  the  custom  of  eating  "  little  and 
often."  The  stomach,  like  all  other  organs,  requires 
intervals  of  rest. 

With  children,  at  least,  three  hours  must  intervene 
between  meals,  and  in  adults  four  to  five  honrs.  This 
does  not,  of  course,  apply  to  invalids,  convalescents, 
and  sick  people  generally,  as  they  require  to  be  fed 
oftener  and  in  small  quantities. 

Between  the  periods  of  the  ordinary  meals  nothing 
should  be  eaten.  Remember  that  in  children  the 
vital  processes  are  more  active  and  rapid  than  in 
adults,  hence  the  necessity  of  feeding  them  more 
frequently.  The  time  of  taking  the  last  meal  is  regulat- 
ed by  habit  and  occupation.  As  a  rule,  it  should  not  be 
later  than  seven  o'clock  in  the  evening.  With  most 
people,  an  hour  earlier  would  agree  better.  Some 
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people  take  supper  befori'  retiring.    This  is  generallj 
a  bad  habit  in  India.    Adnlts  may,  however,  in  this 
matter  be  guided  by  personal  experience.    Certainly, . 
no  heavy  food  should  be  eaten  immediately  before  • 
going  to  bed. 

Hotu  Meals  should  he  taken. — Meal  times  should  be 
the  happiest  of  tlie  daj'.  All  care  and  grief  impair 
the  appetite  and  hamper  digestion.  Cheerfulness  is 
very  desirable  dui-ing  these  jjeriods.  It  was  intended 
by  Nature  that  we  should  enjoy  eating,  since  a  sense  (i 
of  taste  has  been  provided  us. 

Exercise  before  a7id  after  Meals. — As  soon  as  food- 
is  eaten,  the  digestive  tract  is  at  once  supplied  with  ( 
an  extra  quantity  of  blood,  partly  at  the  expense  of 
the  other  organs  of  the  body.  We  should  not  there-  - 
fore  undertake  any  hard  study,  labour,  or  exercise 
immediately  before  or  after  meals.  We  should  give 
the  stomach,  at  least,  half  an  hour's  rest  at  these 
periods.  Active  exercise  immediately  after  a  meal 
distui'bs  digestion.  But  persons  in  health  may  take 
a  gentle  walk,  or  do  anything  that  does  not  require 
severe  exertion.  When  the  active  part  of  digestion 
is  over,  we  feel  once  more  invigorated  and  fit  for 
exercise.  This  period  is  about  one  and  a  half  hours 
after  meals.  Never  eat  a  full  meal  when  in  a  state 
of  bodily  fatigue,  as  in  this  condition  the  digestive 
process  is  sIoav. 

Variety  of  Food  is  Necessanj. — Few  things  impair 
our  appetite  so  much  as  sameness  of  diet.  Nature 
has  provided  a  great  variety  of  food  for  us,  and  we 
should  take  advantage  of  her  blessings.    By  the 
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wonderful  processes  of  assimilation,  yiotaboUsm*  and 
mitrition,-\  food  is  changed  into  flesli  and  blood.  Say, 
we  eat  a  meal  of  meat,  vegetables,  and  some  liquid  ; 
the  former  two  are  ground  by  the  teeth,  mixed  with 
the  saliva,  and  all  are  churned  and  dissolved  by  the 
digestive  fluids,  absorbed  by  vessels  of  the  stomach, 
and,  finally,  swept  through  the  body  as  blood.  As 
the  blood  passes  it,  each  organ  takes  up  its  special 
food.  Within  the  cells  of  the  organs  it  is  altered  into 
different  forms  of  protoplasmic  matter — hard  bone 
for  instance,  or  soft,  delicate  brain  tissue,  into  tears, 
perspiration,  into  bile  for  digestion,  oil  for  the  hair, 
or  nails  for  the  fingers. 

Alcoholic  Bbvekages.— ProfZwc^iovi  of  Alcohol. — 
The  active  agent  in  all  intoxicating  beverages  is 
alcohol.  Chemically,  alcohol  consists  of  certain  pro- 
portions of  carbon,  hydi-ogen,  and  oxygen.  Sugar 
also  consists  of  carbon,  hydrogen,  and  oxygen.  Any 
substance  containing  sugax*,  such  as  the  juices  of 
fruit  and  certain  vegetables,  may  be  caused  to  fer- 
ment; and  in  the  pi'ocess  of  fermentation,  these  ele- 
ments (carbon,  hydrogen,  and  oxygen)  re-arrange 
themselves  in  such  a  way  that  alcohol  and  cei-tain 
other  bodies — volatile  oils  and  others — are  produced  : 
a  wine  or  spirit  is  the  result.  In  this,  the  alcohol  is 
the  intoxicating  body ;  the  other  agents  contained 

*  The  term  metabolism,  is  applied  ])liysioIogically  to  the 
•different  phenomena  which  resalt  from  the  chemical  changes 
in  animal  cells  or  in  the  substance  suiToimding  cells. 

t  Nutrition  is  the  assimilation  of  nutritive  material  to  our 
organs  and  tissues.  Assimilation  is  the  converting  of  food 
into  nutriment  by  the  digestive  functions. 
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in  the  liquor  give  it  its  peculiar  flavour  or  aroraa. 
Wine  is  the  fermented  juice  of  the  grape  ;  Toddy  is 
the  fermented  juice  or  sap  of  various  species  of  palm. 

Efects  of  Alcohol. — The  effects  of  alcohol  vary 
chiefly  with  the  quantity  and  the  form  taken.  The 
first  effect  of  any  alcoholic  beverage  is  that  of  a 
stimulant.  If  taken  in  small  quantities,  some  of  it 
is  at  once  absorbed  by  the  blood  vessels  of  the 
stomach,  and  soon  conveyed  all  over  the  body.  It 
excites  the  action  of  the  heart,  which  pours  larger 
quantities  of  blood  into  the  brain  and  other  organs. 
Further,  by  dilating  the  smaller  vessels  of  the  skin, 
and  allowing  a  larger  amount  of  blood  to  flow  near 
the  surface  of  the  body,  a  feeling  of  general  warmth 
is  produced.  The  red  face  of  those  who  are  constantly 
taking  alcohol  is  due  to  the  dilated  condition  of  the 
vessels  of  the  skin.  But  no  fresh  heat  is  developed  : 
the  conti-ary  is  the  case,  for  more  blood  being  in  the 
surface,  more  heat  is  lost  by  evaporation  and  radia- 
tion ;  the  blood,  therefore,  cools  faster  than  usual. 
Reaction  sets  in,  by  which  a  chilliness  is  felt,  and  at 
this  stage,  instead  of  thp  temperature  of  the  body 
being  normal  (98°4  Farh.),  we  may  find  it  at  97  or 
even  96°  Farh.,  and  it  will  be  several  hours  before 
the  natui^al  temperature  is  reached  again.  Liquor 
then,  does  not  fortify  us  against  cold.  The  habit  of 
taking  a  "  glass  of  grog"  before  going  out  into  the 
cold  air  is  based  on  an  erroneous  idea.  In  the  report 
on  the  Ai'ctic  exploration.  Dr.  Hayes  wrote  : 
"  Alcohol  in  any  shape  is  not  only  completely  useless 
but  positively  injurious  in  preventing  the  effects  of 
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cold.  I  have  known  strong,  able-bodied  men  to 
become  utterly  incapable  of  resisting  cold  in  conse- 
quence of  long-continued  use  of  alcoholic  drinks." 
Succeeding  the  stimulation  of  alcohol,  there  is 
always  a  depression. 

Large  quantities  of  alcohol  (such  as  ai-e  taken 
during  a  drunken  bout)  act  upon  the  brain  and 
spinal  cord  in  such  a  way  that  the  imbiber  cannot  any 
longer  control  the  action  of  the  voluntary  muscles. 
The  movements  are  then  disorderly  and  weak ;  the 
person  cannot  walk  steadily  ;  he  staggers  and  reels 
about.    This  is  the  second  stage,  and  is  succeeded 
by  a  third,  in  which  the  mental  facalties  are  so 
deranged  that  no  reasoning  power  remains.  The 
speech  is  then  difficult,  the  voice  is  thick,  husky,  and 
broken  ;  all  steady,  voluntary  movement  is  lost.  A 
fourth  stage  follows  in  which  the  brain  is  principally 
involved.    We  have  now  an  entire  depression  of  the 
muscular  and  nervous  systems,  the  imbiber  lies  like 
an  insensible  mass — he  is  "  dead  drunk." 

Effects  of  AlcoJwl  on  Digestion. — When  a  small 
amount  of  any  vciy  diluted  alcoholic  beverage  is 
drunk,  it  causes  an  increased  flow  of  gastric  juice. 
The  effect  of  this  is  to  cause  the  food  to  be  more 
rapidly  and  thoroughly  digested.  On  the  other  hand, 
if  any  strong  alcoholic  beverage  is  taken  with  the 
food,  it  tends  to  destroy  the  activity  of  the  gastric 
juice,  for  by  it  the  pepsin*  is  thrown  down  and 

*  Pepsin  is  the  ferment  substance  and  active  principle  of 
the  gastric  juice,  which  digests  the  proteid  substances  in- 
gested, forming  what  are  called  peptones.  A  peptone  is  a 
pi-oteid  soUition  obtained  by  digestion,  natural  or  artificial. 
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rendered  useless.  Without  pepsin  we  know  thati  if[ 
gastric  digestion  cannot  go  on.  Further,  alcohol 
unites  with  water  very  greedily,  and  when  taken  oni  |ii 
an  empty  stomach,  absorbs  the  moistui'e  from  tlici  ^■^ 
tissues,  irritates  them,  and  eventually  pi'oducef?"  ei 
inflammation  of  the  m;icous  membrane  of  the  diges-  a 
tive  tract.  If  such  inflammation  goes  on  for  any\  5, 
lengtli  of  time,  the  glands  of  the  stomach  cease  to 
seci-ete  gastric  juice  and  the  food  then  is  not  digestedJ  |., 
Many  of  the  diseases  of  the  stomach  from  whicU  j| 
some  adults  suffer  are  due  to  the  excessive  use  oif  f 
alcohol.  j, 

Alcohol  lessens  the  power  of  undergoing  severe 
bodily  exertion  ;  it  does  not  impart  strength.  Those;  5 
who  are  going  through  a  system  of  training  for'  |, 
competitive  feats,  requiring  strength  and  physical  | 
endurance,  such  as  walking,  running,  rowing,  &c,- 
eschew  all  liquors,  even  if  they  have  been  previously\  j 
accustomed  to  them.  ^ 

Many  people  consider  that  small  quantities  oi' 
alcohol,  repeatedly  taken,  act  as  stimulants  to  the 
brain.  Such  stimulation  is  very  temporary,  and  it 
is  now  a  well-known  fact  that  the  highest  brain 
powers  are  never  called  forth  under  the  influence  of 
alcoholic  stimulants. 

It  has  occasionally  occurred  that  persons  have 
fallen  dead  from  the  effects  of  a  large  quantity  of 
alcohol,  suddenly  imbibed. 

Alcohol  creates  a  craving  for  itself. — When  any 
form  of  alcoholic  beverage  is  indulged  in,  if  even 
in  small  quantities,  a  time  quickly  arrives  when  we 
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cannot  do  ■witliout  it,  or  can  only  do  without  it  by  a 
great  effort  of  self-denial.  Further,  there  is  a  con- 
stant yearning-  for  an  ever-increasing  amount  of  the 
liquor  to  produce  the  original  effect.  Now,  such  a 
craving  is  unnatural.  No  food  brings  about  this 
ever-increasing  desii'e.  If  we  drink  a  cup  or  two  of 
milk  for  breakfast,  we  have  no  Avish  to  drink  more, 
nor  does  the  appetite  for  milk  increase  ;  it  will  never 
ci  eate  a  masterly  control  over  our  inclinations.  In  a 
large  number  of  cases,  this  is  the  effect  produced  by 
alcohol.  Hunger  is  appeased  by  a  sufficiency  of  food. 
The  craving  for  alcoholic  beverages  is  only  satisfied 
by  an  ever-increasing  quantity  of  some  alcoholic 
drink — a  morbid  craving  that  must  be  satisfied  at 
any  price.  We  would  caution  our  young  readers  to 
beware  of  the  first  glass  of  any  form  of  intoxicating 
liquor. 

One  of  the  gravest  influences  of  the  alcoholic  habit 
is,  that  it  frequently  transmits  the  craving  for  alcohol 
to  the  offspring.  This  is  the  explanation  of  some  of 
the  cases  of  alcoholism*  met  with  in  the  young. 
Parents  ought  to  be  very  watchful  with  regard  to 
the  quantity  of  alcoholic  liquoi's  or  beverages  they 
indulge  in. 

Alcohol  lessens  the  Appetite  for  other  Foods. — One 
of  the  chief  influences  of  alcohol  is  to  decrease  the 
waste  of  the  system,  and  this  is  in  part  shown  by 
the  lessening  of  the  amount  of  carbonic  acid  gas  given 

*  Alcoholism  is  a  diseased  state  of  the  body,  especially  of 
the  nervous  system,  brought  about  by  the  immoderate  use  of 
alcoholic  liquors. 
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out  by  the  lungs.    ITormally,  our  tissues  are  con- 
stantly undergoing  change  :  every  tissue  and  organ 
is  being  incessantly  broken  down  and  re-built  withi 
the  materials  provided  from  the  food.    This  process 
is  chiefly  one  of  oxidation.    If  this  oxidation  of  the' 
tissues  or  organs  is  checked, or  new  tissues  are  preven- 
ted from  being  formed,  the  functions  of  the  animal  1 
economy  cannot  be  carried  out  properly.  Under 
alcohol  the  blood  contains  less  oxygen,  but  more  car- 
bonic acid  than  normal ;  therefore,  the  power  of  using 
up  the  food  eaten  is  decreased,  and  as  a  result  the  ■ 
waste  and  repair  is  pi^oportionately  lessened.    The  ■ 
drunkard, or  "  tippler,"  eats  less  animal  and  vegetable 
food,  as  a  rule,  than  the  ordinary  man,  because  to  him 
his  alcoholic  beverage  appears  to  be  a  food.  Tliis 
idea  is  foiTnded  on  error.    The  alcohol  has  in  reality 
lessened  his  appetite  and  the  functions  of  the  diges- 
tive tract. 

Alcohol  is  not  a  Food. — Alcohol  contains  nothing 
that  can  be  converted  into  any  tissue  of  the  body. 
It  cannot  enter  into  the  construction  of  brain,  nerve, 
muscle,  or  blood,  although  it  might  interfere  with 
their  repair. 

What  constitutes  excessive  use  of  Alcohol? — Alcohol 
is  the  dangerous  agent  contained  in  alcoholic  beve- 
rages. Experiments  have  shown  that  an  adult  man, 
in  moderate  exercise,  cannot  use  up  more  than  H 
ounces  of  alcohol  within  twenty -four  hours.  When 
the  amount  of  alcohol  is  increased  to,  or  beyond,  2 
ounces  of  absolute  alcohol  in  the  day,  excess  is  reached. 
The  strength  of  the  body  is  decreased,  nutrition  is 
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rendered  defective,  and  sneh  alterations  may  take 
place  in  the  body  as  lead  to  disease  of  the  liver, 
Inng's,  or  kidneys.  Any  amount,  therefore,  exceeding 
H  ouTioes  of  alcohol  a  day  constitutes  an  excess. 

The  following  table,  from  Dr.  Pelley's  Hygiene^ 
shows  the  relative  quantity  of  absolute  alcohol  con- 
tained in  the  ordinary  fermented  drinks  of  England 
and  the  Continent  of  Europe  : — 


Dnnks. 

Percentage 
of  absolute 
alcohol. 

Average 
percentage 
of  absolute 

alcohol. 

representing 
about  one 
ounce  of 
absolute 
alcohol. 

Mcdt  Liqucyrs. 

Ale  

20  ounces  or 

Beer 

C  1 .0  ».«  1  (\ 

>  1  ^  XiO  iv 

'  1 

one  imperial 

Porter 

pint. 

Stout   

Light  Wines. 

Rhine  Wines 
French  Clai-ets 
Burgundies 
Rlione 

6-8  to  12 
6-8  „  12 
60  „  13  3 
8-5  „  13-5 

10  ounces  or 
half  an  im- 
perial pint. 

Strong  Wine."!. 

Madeii-a 

17  to  21 

5   ounces  or 

Fort  

17  „  22 

2  ordinary 

Sherry 

16  „  24 

wineglasses. 

Spirits. 

Gin 

Whisky 
Brandy 
Euui 

40  to  60 
50  „  GO 
53  „  GO 
60  „  75 

1      50  ^ 

2  ounces  or  1 
ordinary 
wineglass. 
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Alcohol  unnecessary  in  Health. —  We  do  not  need, 
and  should  not  take,  any  alcoholic  bevei'age  when 
we  are  in  health.  Some  people,  however,  from  deli- 
cate constitution,  weak  digestive  organs,  or  for  some 
other  reason,  find,  by  experience,  that  a  small  amount 
of  some  fermented  liquor  does  them  good,  and  is 
necessary  to  their  well-being.  In  such  cases  the 
quantity  and  the  nature  of  the  beverage  to  be  used 
ought  to  be  at  first  prescribed  by  a  medical  man  : 
but  under  no  circumstances  should  the  quantity  of 
the  beverage  used  in  the  day  contain  more  than  an 
ounce  and  a  half  of  absolute  alcohol. 

During  sickness  there  is  sometimes  occasion  to 
use  an  alcoholic  stimulant  for  a  time,  No  rules  can 
be  laid  down  for  these  cases,  but  imder  such  cir- 
cumstances they  ought  never  to  be  taken  unless 
prescribed  by  a  doctor.  When  the  occasion  for 
their  use  ceases  to  exist,  they  should  be  stopped.  At 
such  times  they  are  taken  only  as  medicines,  and, 
like  medicines,  the  quantity,  quality,  and  time,  should 
be  entirely  regulated  by  the  doctor.  The  following 
general  conclusions  regarding  the  use  of  alcohol 
under  different  circumstances  are  based  upon  the 
experience  of  great  authorities.  If  these  rules  were 
generally  observed,  alcohol  would  cease  to  play  the 
part  it  now  does  in  the  derangement  of  health  and 
constitution,  and  in  the  production  of  crime  and  vice 
— the  physical,  social,  and  moral  dangers  connected 
with  excessive  drinking  would,  in  short,  cease  to 
exist : — 

(1)    The  use  of  alcohol  is  unnecessary  in  health  ; 
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its  habitual  use  tends  to  produce  disease  ; 
it  is  much  better  to  avoid  it  altogether. 

(2)  In  some  cases,  it  is  necessary  to  the  well- 

being  :  in  such  people  it  must  be  taken 
with  the  utmost  care.  With  regard  to  the 
quantity  of  beverage  used,  this  must  be 
the  least  possible,  and  ought  never  to 
exceed  that  containing  one  and  a  half 
ounce  of  absolute  alcohol  a  day.  Further, 
this  alcohol  should  always  be  diluted,  and 
in  a  state  of  intimate  union  with  the  other 
constituents  of  the  beverage.  All  wines 
containing  more  than  10  per  cent,  of 
alcohol  shoiald  be  diluted  before  being 
drunk.  The  beverage  should  always  be 
taken  with  meals,  and  preferably  only 
with  dinner,  never  in  the  morning  or 
between  meals. 

(3)  If  occasion  arises  to  use  any  alcoholic  bever- 

age for  a  time,  it  should  be  stopped  as 
soon  as  the  need  for  it  no  longer  exists. 
Alcohol  is  answerable  for  many  deaths  that  take 
place  in  India  annually.  Accidents  frequently  arise 
from  intoxicated  people  falling  into  wells,  down  pre- 
cipices, from  drowning,  &c.  Drunken  men  f i-equently 
lie  on  the  ground  all  night,  catch  cold,  and  as  a  result 
suffer  from  serious  diseases.  Further,  during  fits  of 
drunkenness,  or  under  the  abnormal*  stimulation  of 


*  Abnormal  means  contrary  to  the  natural  condition, 
unnatural. 
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alcohol,  murders  are  often  committed.  Drunkards 
occasionally  end  their  days  in  a  lunatic  asylum. 

The  following  is  a  brief  description  of  a  few  of  the 
bazar  liquors  met  with  and  most  frequently  drunk 
in  India : — 

Toddy  or  Pahn  Wine.— The  sap  of  a  number  of 
palm  trees*  contains  much  sugar.  The  juice  ferments 
spontaneously  if  allowed  to  stand  for  a  few  hours, 
and  converts  the  previously  harmless,  cooling,  and 
refreshing  fluid,  into  an  intoxicating  drink. 

It  is  advisable  never  to  use  this  fermented  drink. 
Fermented  Toddy  is  also  used  in  the  production  oft 
Arrack,  by  distillation.    This  distilled  liquor  is  as> 
strong  as  brandy. 

Arrack  is  one  of  the  most  fi^equently  used  intoxi- 
cating liquors  in  India.  It  is  an  almost  colourless 
liquid,  with  a  sharp,  but  not  unpleasant,  taste.  It 
is  prepared  by  the  distillation  of  the  sweet  juices  of  i 
many  plants,  but  those  of  the  palm  tree  and  mahwa 
flowers  are  chiefly  tised.  In  the  case  of  the  latter,  a 
very  intoxicating  liquid  is  prepared  from  the  fleshy 
petals  (which  contain  sugar)  by  distillation. 

The  ordinary  arrack  of  India  is  a  spirit  distilled 
from  fermented  rice. 

Parriah  or  Common  Arrack  is  a  very  unwholesome 
and  intoxicating  liquid.  It  is  often  prepared  from 
cosbTBe  jaggery,  spoilt  toddy,  bad  rice,  &c.,  and  is  made 
more  intoxicating  by  the  addition  of  hemp  leaves- 


*  For  the  abstraction  of  toddy,  the  cocoanut  palm  is- 
chiefly  used. 
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(c^ttms),  poppy-heads  (opium),  the  juice  of  stramonium 
(dhahira),  and  other  bodies.  Certain  classes  of 
Hindus  consume  this  largely. 

Most  forms  of  intoxicating  liquoi-s,  and  particularly 
those  of  bazaar  manufacture,  are  impure,  often  con- 
taining other  poisons  besides  that  of  alcohol.  In  the 
case  of  toddy,  the  addition  of  the  water  almost  always 
used  to  adulterate  the  liquid  would  be  an  advantage, 
wei'e  it  not  that  this  water  is  frequently  got  from 
dirty  ditches,  pools,  or  bad  wells. 

Habitual  cse  of  Opium. —  Ojjinm  is  the  dried 
juice  of  the  poppy  head.  In  India  the  opium  poppy 
plant  is  ciiltivated  on  a  large  scale,  for  the  produc- 
tion of  this  drug.  When  a  cut  is  made  in  the  poppy 
head,  a  small  drop  of  a  milky  juice  oozes  out,  hardens, 
and  assumes  a  dark  colour.  These  hardened  parti- 
cles are  then  gathered  into  masses,  which  are  sold. 
An  acre  of  land  is  said  to  yield  about  25  lbs.  of 
opium. 

Opium  is  a  narcotic*  poison  that  is  used  habitually 
by  millions  of  people  in  India,  and  China,  and  other 
parts  of  the  East.  In  most  Eastern  countries  opium 
is  smoked,  but  in  Western  countries  it  is  drunk  or 
eaten  in  the  foi'm  of  laudanum^  or  morphine.X 


*  Narcotic  is  a  term  applied  to  medicines  that  produce 
sleep. 

t  Laudanum  is  another  name  for  tiTicture  of  opium.  It 
contains  one  grain  of  opium  in  about  14i-  minims. 

J  Morphine  is  a  powerful  and  poisonous  alkaloid  contained 
in  opium. 
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Effects  of  Opium. — The  practice  o£  opium-eating 
pi'evails  very  generally  in  India.   Opium  acts  directly 
upon  the  nervous  system,  a  small  dose  relieving 
pain,  a  large  one  causing  sleep.    Small  doses  for  the 
time  stimulate  the  mental  faculties  ;  following  this 
there  is  a  reaction  which  brings  on  much  depression, 
both  bodily  and  mental,  to  relieve  which  the  opium- 
eater  takes  some  more  of  the  drug.    The  quantity 
taken  to  stimulate  the  brain  and  system  generally 
must  be  gradually  increased  to  produce  the  former 
pleasant  sensations.    The  seductive  influence  of  the 
drug  leads  the  victim  on  by  slow  degrees,  until  he 
finds  that  he  cannot  do  without  it.    At  this  stage  it 
requires  the  most  fixed  resolution  to  shun  it.  In 
trying  to  break  the  habit  of  opium-eating,  the  un- 
fortunate user  of  the  drug  goes  through  severe 
agony,  the  craving  for  opium  being  more  lasting  and 
terrible  than  that  for  any  other  stimulant.    Yet  tliis  ; 
is  worth  going  through,  for  to  continue  in  this  dread-  • 
ful  habit  means  to  wreck  the  mental  and  physical! 
abilities  as  long  as  life  lasts.    By  it  the  functions - 
of  all  the  organs  of  the  body  appear  to  be  interfered' 
with.    Digestion  is  weakened,  appetite  becomes  less, 
the  food  is  not  relished,  the  muscles  of  the  body 
waste,  the  skin  dries  and  shrivels,  the  activity  of', 
the  nervous  centres  is  lessened,  and  the  wretchedi 
being  becomes  prematurely  old. 

We  would  urge  all,  in  the  strongest  terms,  never  to 
begin  the  habit  of  Opium  eating.    No  person  can  be? 
too  careful  in  the  use  of  any  preparation  of  opium  : 
no  habit  is  so  easily  acquired,  nor  so  hard  to  give  up, 
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as  that  of  opium  eating  or  smoking.  Never  use  any 
form  of  opium  unless  it  is  prescribed  by  a  doctor- 

Indian  Hemp  or  Cannabis  Indica. — The  Indian 
hemp  plant  is  cultivated  in  India,  and  used  by  mil- 
lions of  the  inhabitants  habitually,  on  account  of  its 
stimulating  and  narcotic  properties.  It  is  used  in  many 
forms  for  this  purpose — smoked,  drunk,  and  eaten. 
Ganjah  is  the  dried  flowering  tops  of  the  female 
plant ;  Chiirrus  is  the  resin-like  and  hardened  juice 
got  from  the  leaves,  stems,  and  flowers  ;  bang,  subjee, 
or  sidhee,  is  the  larger  leaves  and  capsules  without 
the  stalks.* 

Effects  of  Indian  Hemp. — The  effects  of  any  form 
of  the  drug  are,  for  a  short  time,  agreeable.  It  is 
supposed  to  blot  out  all  ideas  of  time  and  distance, 
and  to  exalt  the  imagination  in  many  ways  ;  but  the 
effects  vai-y  in  different  people.  The  word  "  assassin  " 
is  said  to  be  derived  from  the  fact  that  some  indivi- 
duals under  the  influence  of  hashishf  are  inclined  to 
rave  furiously,  to  threaten  to,  and  often  actually 
commit,  murder.  Many  murders  in  India  have  been 
committed  under  its  influence. 

In  some  people  it  causes  intense  anguish  for  hours. 
The  habit  of  using  Indian  hemp  as  a  stimulant  and 
narcotic  is  very  dangerous,  and  should  never  be 
commenced  ;  its  continuous  use  often  leads  to  insanity. 


*  Warning's  Therapeutics,  IV.  Ed.,  p.  138, 

t  Hashish  is  the  Arabic  word  for  an  inebriating  fluid 
prepared  from  the  powder  of  the  leaves  of  the  Indian  Hemp 
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HABrTUAL  USE  OF  ToBACco — What  Tobacco  con-- 
tains. — The  bodies  contained  in  tobacco  are  niimei-ous^. 
but  the  most  important  ones  are, — nicotine,  carbonic: 
acid,  carbon  non-oxide,  carbon  or  soot,  and  ammonia. 
The  amount  of  these  substances  varies  in  different: 
kinds  of  tobacco.  They  also  vary  with  the  way  ini 
which  it  is  smoked,  the  kind  of  pipe  or  cigar  usee!,, 
and  the  rapidity  of  the  btirning  of  the  tobacco. 

Carhonio  acid  tends  to  bring  on  sleepiness  and 
headache  ;  carbon  non-oxide  also  produces  headache, . 
but  in  addition  causes  a  tremulous  movement  of  the 
muscles,  and  at  times  of  the  heart  also.  Ammonia 
gives  the  hot  sensation  to  the  tongue  felt  by  the 
smoker  ;  it  excites  the  secretion  of  saliva  at  first, 
and  then  causes  diyness  of  the  mouth  and  throat. 
Nicotine  is  a  powerful  poison,  so  much  so,  indeed, 
that  the  amount  contained  in  two  strong  cigars,  if 
thrown  suddenly  into  the  blood,  would  prove  fatal. 
Nicotine  is  a  complex  body,  giving  up  a  volatile  sub- 
stance, to  which  is  due  the  peculiar  and  strong  smell 
given  to  the  clothes  and  breath  of  the  smoker. 
Nicotine  also  contains  a  bitter  extractive  body,  which 
gives  the  sickening  taste  to  an  old  pipe.  In  smoking, 
some  of  the  nicotine  is  decomposed,  and  forms  other 
complex  and  poisonous  bodies. 

Effects  of  Tobacco- smohing  and  Chewing. — When 
tobacco  is  smoked  or  "  chewed"  for  the  first  time, 
some  of  the  poisonous  nicotine  rapidly  enters  the  blood 
and  affects  the  system.  Nausea  and  vomiting  are  pro- 
duced, the  stomach  trying  to  get  rid  of  the  offending 
substance ;  the  circulation  of  the  blood  is  disturbed. 
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especially  in  the  brain,  and  headache  conies  on  fol- 
lowed by  giddiness,  ^^atnre  is  now  protesting  against 
the  habitual  nse  of  tobacco.  After  repeated  attempts, 
the  system  appears  in  a  way  to  become  accustomed 
to  the  poison,  and  then  smoking  causes  none  of  the 
former  symptoms.  Such  a  powerful  poison  as  nico- 
tine, however,  cannot  be  constantly  inhaled  Avithout 
bringing  about  bad  effects.  We  know  that  the  lungs, 
the  skin,  and  the  kidneys  throw  off  much  of  the 
poisonous  products  of  tobacco,  but  we  also  know  that 
much  of  these  remain  in  the  system. 

Those  who  are  actively  engaged  in  out-door  work 
will  not  show  signs  of  poisoning  by  nicotine  ;  while 
those  who  lead  sedentary  lives,  particulai"ly  the  hard 
brain  worker  who  is  at  the  desk  all  day,  will  sooner  or 
later  be  affected.  He  at  length  suffers  fi'om  dyspep- 
sia, sleeplessness,  nervousness,  palpitation*  of  the 
heart,  and  other  troubles.  It  is  stated  by  some  medical 
atithorities  "  that  the  children  of  great  smokers  are  • 
often  very  nervous." 

Tobacco  is  not  a  Food. — Tobacco  as  a  food  is 
altogether  a  negative  body.  It  gives  no  nutritive 
matter  to  the  brain.  Instead  of  improving,  it  tends 
to  derange  the  vital  processes.  It  does  not,  as  a  rale, 
assist  the  woi-king  of  the  brain,  although  in  some 
cases  it  appeai-s  to  act  as  a  slight  stimulant  to  that 
organ. 

*  Palpitation  is  a  violent,  irregular,  and  unnaturally  rapiil 
beating  of  the  heart.  Ordinarily,  we  are  unconscious  of  the 
heart's  action,  but  during  palpitation  we  become  painfully 
ionscioas  of  it.  Palpitation  is  very  distressing  whilst  it 
lasts. 

12 
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Influence  of  Tobacco  on  Yom^j^.— Experience  teaches- 
us  that  the  habitual  use  of  tobacco  in  early  life' 
retards  the  devolopment  of  mind  and  body.  The' 
growing  and  maturing  body  cannot  tolerate  any  such  i 
disturbances  of  nutrition  as  are  brought  about  by 
tobacco-smoking.  In  the  boy  we  find  this  habit t 
disturbing  digestion,  causing  the  heart  to  beatt 
excessively,  preventing  oxidation  of  the  blood,  intei--- 
fering  with  assimilation,  and  deranging  the  nervou&« 
system. 

The  habit  of  smoking  should  never  be  commenced. 
The  lad  who  takes  to  it,  works  at  his  books  at  a  dis-- 
advantage  compared  with  non-smoking  youths;  he^. 
by   smoking,   decreases  his  mental   and   physical  I 
powers. 

The  habit  once  acquired  is  often  stronger  than  the' 
will,  80  that  the  smoker  may  not  be  able  to  stop  it. , 
Further,  smoking  is  an  expensive  practice.  But: 
another  danger  attaches  to  tobacco-smoking ;  it 
causes  thirst  and  depression,  to  overcome  which  too 
frequently  alcoholic  liquors  are  drunk. 


CHAPTER  VI. 

HUMAN  EXCREMENT,  SEWAGE,  AND 
LIQUID  REFUSE. 

t'ompositiou  of  Sewage — Quantity  of  Human  refuse  to  be 
flealt  with — Diseases  created  by  Human  ordxire — Methods 
of  removal  of  Human  excreta — Village  Latrines — Utilisa- 
tion of  Human  refuse — Final  disposal  of  Human  excre- 
ment— Public  Latrines — Private  Latrines — Difficulties  of 
removal  of  Human  ordure  from  Gosha  Latrines. 

T  T  is  a  matter  of  the  ntmost  importance  to  health, 
that  all  discharges  from  the  bowels*  and  kid- 
neysf  should  be  got  rid  of  as  speedily  as  possible.  We 
shall  see  that  this  is  one  of  the  gravest  and  most  diffi- 
cult questions  in  the  practical  sanitation  of  large  towns 
and  cities  in  India,  In  small  villages,  where  houses 
are  more  or  less  scattered,  the  community  small,  and 
the  greater  part  of  the  people  resort  to  the  fields  to 
perform  the  offices  of  nature,  the  question  of  removal 
of  human  refuse  is,  perhaps,  associated  with  fewet- 
evils  ;  but  in  the  case  of  large  towns  and  cities,  the 
removal  of  human  ordurej  becomes  really  a  matter 

*  The  boroels  are  formed  of  that  part  of  the  alimentai-y 
tract  situated  below  the  food-pipe. 

t  The  kidneys  are  the  organs  that  secrete  the  urine.  They 
are  two  in  number,  and  are  situated  at  the  back  part  of  th« 
abdominal  cavity.  Each  kidney  has  a  duct,  by  means  of 
which  it  is  brought  into  communication  with  the  bladder. 

X  Ordure  or  forces  is  the  excromentitious  part  evacuated  by 
animals.  The  major  part  consists  of  the  unassimilable,  or 
undigested  parts  of  the  food,  on  which  the  digestive  proceM 
has  no  effect,  and  other  portions  that  are  nutritious,  but 
have  escaped  digestion.  There  are  also  certain  waste  matters 
of  the  bowels  contained  in  it.  The  faeces  of  different  animals 
vary  with  the  diet. 
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of  life  and  death.    We  must  remember  that  it  is  noi: 
until  human  ordure  begins  to  decompose*  that  it  it- 
so  very  injurious.    The  period  when  this  decomposi-i 
tion  sets  in  varies  with  the  season  of  the  year,  and! 
particularly  depends  upon  whether  liquid  excrement' 
has  mixed    with  it  or  not ;  in  this    latter  case^ 
putrefactionf  rapidly  ensues.    It  behoves  us  to  gett  ''^ 
rid  of  these  discharges,  then,  before  this  putrefactiom  ™ 
arises.    People  have  been  killed  by  the  concentratedi 
foul  gases  given  off  by  putrefying  human  filth.  The 
same  might  arise  from  a  suddenly  opened  up  sundass.'^  ^ 
The   severe   epidemics  of  "  Plague  "    and   othen  ^ 
diseases  that  prevailed  in  Europe,  and  also  in  India,,  ^' 
a  few  hundred  years  ago,  were  largely  due  to  neglectt 
in  the  removal  of  human  excrement. 

Composition  of  Sewage. — The  term  sewage,  strictly.  ^ 
applied,  refers  only  to  the  fluid  and  material  thatt 

*  Decomposition  is  the  separation  of  the  constituents  of  ai 
body  from  one  another.    Spontaneous  decomposition  takes- 
place  in  organic  bodies  very    rapidly,   unless  special  pre-  f 
cautions  be  taken  to  prevent  it.    All  organised  matter,  such 
as  animal  tissues,  organic  fluids  (such  as  blood  and  milk),  and'  ' 
all  complex  bodies  (such  as  albumen,  gelatine,  &c.),  decompose 
very  rapidly  if  exposed  to  air,  and  this  decomposition  is- 
brought  about  by  minute  vegetable  germs,  called  bacteria. 

t  Putrefaction  is  the  spontaneous  decomposition  of  organic 
substances,  accompanied  by  the  evolution  of  foetid  and. 
noxious  gases ;  it  is  a  species  of  fermentation.  As  animal 
matter  contains  more  nitrogen  thau  vegetable,  in  its  putre- 
faction it  gives  rise  to  more  offensive  products,  especially 
compounds  of  ammonia.  Putrefaction  is  caused  bv  the 
presence  of  germs  contained  in  ordinary  air. 

X  A  sundass  is  a  well  privy  brought  into  communication 
with  the  house  by  means  of  an  underground  channel  or  pipe. 
Sometimes,  this  well  is  sunk  immediately  under  the  place 
where  the  user  sits.  , 
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lows  in  underground  pipes  or  sewers  found  in  a  few 
large  towns  in  India.  It  is  convenient,  however,  to 
ipply  the  term  to  human  refuse  generally.  We 
lonsider,  then,  that  it  consists  of  all  the  liquid  i-efuse 
3f  human  dwellings  that  is  liable  to  affect  our  health. 
Sewage  is  a  very  complex  liquid,  varying  much  in 
its  nature.  Tlie  two  most  offensive  agents  in  its 
composition  are  those  of  human  excrement — urine 
and  faeces ;  but  mixed  with  these  there  is  the  foul 
water  of  houses,  containing  animal  and  vegetable, 
and  other  refuse  matters  ;  it  also  contains  the  drain- 
age fluids  from  stables,  cow-houses,  slaughter-houses, 
and  manufactories.  In  towns  where  sewers  exist, 
the  mixture  of  all  these  matters  is  allowed  to  flow 
in  large  underground  tubes,  called  sewers  ;  but  in 
many  places,  especially  in  inland  cities  and  towns  in 
India,  it  is  necessary  to  make  special  provision  for 
the  removal  of  human  ordure  and  urine  separately 
from  the  other  refuse  liquids.  This  is  because  the 
conditions  necessary  to  carry  out  the  underground 
sewage  system  are  wanting. 

Quantity  of  Human  Refuse  to  be  dealt  with. — It 
will  be  well  to  consider,  first,  the  quantity  of  material 
that  we  have  to  deal  with  in  this  removal.  On  an 
average,  an  adult  passes  about  five  or  six  ounces  of 
faeces,  except  vegetable  feeders  (chiefly  Hindus),  who 
discharge  ten  to  eleven  ounces  daily.  Taking  age 
and  sex  into  consideration,  the  amount  per  head  of 
population,  in  India,  would  be  about  four  ounces  per 
diem.  Of  urine,  about  fifty  ounces  are  passed  a  day,  or, 
on  an  average  for  all  ages,  about  forty  ounces.  We, 
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therefore,  have  forty-four  ounces  for  each  persorti 
for  every  day  of  the  year  to  get  rid  of.    Taking  th&> 
population  of  a  town  as  20,000  souls,  there  would  be^ 
670  maunds  of  excreta  per  day,  or  244,550  maundsaa 
year  to  be  dealt  with.     The  effects  of  having  such  st. 
collection  of  filth  in  and  around  houses  are  of  the  most' 
dangerous  nature.    What  would  be  the  state  of  such: 
a  town  in  five  years,  if  no  provisions  for  filth  removal 
were  made  ?   If  all  the  inhabitants  resorted  to  tha 
fields  remote  from  human  dAvellings,  as  they  do  ia 
the  villages,  probably  very  little  harm  would  ensue. 
We  must  remember  that  in  large  towns  this  is  not 
the  practice.    In  ^uch  places,  human  excrement  iss 
deposited  in  and  around  densely-crowded  and  over-- 
populated  areas.    We  are  acquainted  with  certain 
places  where  provisions  for  the  removal  of  accumu- 
lated human  filth  have  never  been  made. 

Diseases  created  by  Human  Ordure. — In  the  pre- 
sent day  many  of  the  diseases  that  occur  in  the  large 
towns  of  India  are  due  to  imperfect  removal  of  the 
waste  matters  of  the  inhabitants.  Foremost  amongstr 
these  are  cholera,  typhoid  or  bowel  fever,  diarrhcea, 
dysentery,  and  sore  throat.  With  regard  to  cholera  we 
have  enough  proof  to  show  that  the  poison  of  the 
disease  is  contained  in  the  discharges  of  people 
attacked.  If  these  discharges,  therefore,  gain  access- 
to  the  body,  either  by  mixing  with  drinking  water  or 
through  the  air,  or  in  any  other  way,  they  are  liable 
to  bi-ing  about  cholera.  It  behoves  us  to  thoroughly 
destroy,  by  disinfection,  whatever  passes  from  the 
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bowels  of  such  cases,  and  then  have  the  material 
buried  at  a  considerable  distance  from  all  houses, 
wells,  and  water-courses. 

Typhoid,  Enteric,  or  Bowel  Fever  does  not  affect 
the  people  of  India  to  the  same  extent  that  it  does 
the  Europeans  coming  to  the  country.    A  large 
number  of  young  British  soldiers  are  yearly  attacked 
with  this  disease  ;  in  fact,  it  causes  among  them  a 
greater  mortality  than  does  any  other  disease.    It  is 
considered  by  most  authorities  that  the  poison  of 
enteric  fever  is  a  specific  one,  and  that  it  is  contained 
in  the  discharges  of  patients  suffering  from  that 
disease.    Others  believe  that  decomposing  and  putrid 
human  ordure  is  in  itself  sufficient,  without  any 
specific  poison.*    Many  of  us  know,  from  personal 
experience,  that  diarrhoea  may  arise  from  foul  emana- 
tions from  filth  collections.    Dysentery,  likewise,  may 
b(^  caused  by  the  foul  gases  given  off  from  human 
excrement,  and  particularly  is  this  so  when  the  excre- 
ment is  from  dysenteric  cases.    We  do  not  mean  by 
this  that  ordinary  dysentery  is  infectious  ;  what  is 
meant  is,  that  certain  forms  of  dysentery  are  infec- 
tious in  certain  stages.    We  could  give  several  in- 
stances that  bear  out  this  statement.    The  following 
two  may  suffice  :  In  one  of  the  Metro23olitan  Hospitals 
of  India,  a  patient  was  admitted  with  a  very  bad 
form  of  dysentery.    Three  other  patients,  whose 
beds  were  close  to  his,  were  soon  attacked  with  the 

*  The  words  "  specific  'poison  "  here  mean  a  definite  agent, 
either  a  germ  or  other  virus  which,  by  its  introduction  into 
the  system,  is  capable  of  producing  tlie  disease. 
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disease  in  pi'ecisely  the  same  form.  In  another  case, 
a  surgeon,  performing  a  post-mortem  examination  on 
the  body  of  a  patient  who  died  from  a  severe  form  of 
dysentery,  suffered  from  the  disease  within  twelve 
hours.  This  occurred  in  mid  ocean,  and  in  the 
absence  of  any  other  cause  than  the  one  stated. 

Various  forms  of  sore  throat  are  caused  by  the 
gases  and  particles  of  putrid  organic  matter  and 
germs  given  off  by  faeces.    Occasionally,  in  India  li 
(although  more  frequently  in  England  and  elsewhei-e ),  ni 
diphtheria*  is  brought  about  from  the  same  cause. 
But  these  are  not  the  only  influences  of  the  foril 
emanations  from  human  filth.    If  we  are  constantly  |[ 
surrounded  by  such  accumulations,  we  are  obliged  i[ 
to  inhale  the  pi'oducts  of  fjecal  fermentation  :t  these, 
in  their  dilute  fox*m,  bring  about  no  sudden  change 
in  health,  but  they  produce  a  subtle  influence,  far 
more  dangerous  because  less  felt :  they  bring  about  t 
a  lowering  of  the  vital  powers  gradually,  thereby  s 

*  Diphtheria  is  a  malignaut  disease  of  the  throat,  back  of 
nose,  pharynx,  and  often  the  larynx.  It  is  characterised  by  i 
the  formation  of  a  thick,  greyish,  leathery  membrane  on  the 
parts  affected.  It  is  a  most  fatal  disease,  resulting  from  the 
introduction  into  the  body  of  a  specific  poison.  It  is  con- 
tagions, often  epidemic,  and  in  some  places  endemic.  It  is 
always  accompanied  by  a  very  low  state  of  the  system,  in- 
dicating the  necessity  of  giving  stimulating  nourishment 
freely.  Alcoholic  stimulants  are  often  required.  Locally, 
antiseptic  applications  are  used  with  a  view  of  bringing  about 
the  destruction  of  the  membi-ane  and  its  contained  germs. 

+  Fermentation  is  the  spontaneous  conversion  of  an  organic 
substance  into  new  compounds,  by  the  influence  of  a  ferment, 
these  ferments  being  apparently  vegetable  organisms  of 
extremely  simple  type,  which,  in  their  life,  growth,  and 
increase  set  up  fermentation. 
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rendering  as  less  able  to  stand  the  effects  of  other 
disease  causes.  They  often  bring  about  headache,^ 
iu'h'gestion*  debiUty,f  loss  of  appetite,  and  want  of 
energy. 

If  we  consider  what  must  be  the  effects  on  children 
of  the  imperfect  removal  of  refuse,  we  are  forced  to  the 
conclusion  that  it  tends  to  undermine  their  constitu- 
tion and  to  lead  to  defective  growth  and  development.^ 
It  often  tends  to  cause  an  early  death  from  some 
other  disease,  to  which  those  brought  up  to  greater 
degrees  of  cleanliness  would  not  have  succumbed. 

Enough  has  been  written  to  show  that  it  is  abso- 
lutely necessary  to  remove  to  a  distance  from  dwell- 
ings all  house  refuse  (human  and  other)  as  soon  as 
possible.  In  a  large  proportion  of  the  households 
of  India,  no  provision  for  such  regular  removal  is  to 
be  found.  When  questioned  about  it,  the  people 
tell  us  that  this  neglect  has  gone  on  for  generations 
without  evil  effects.  This  freedom  from  evil  effects, 
however,  is  imaginary,  not  real ;  we  could  cite  many 
cases  where  high  sickness-rate  and  filth  accumu- 
lations go  on  side  by  side.  We  should  be  up  and 
doing  in  this  matter.  Every  house-owner  or  tenant 
should  deem  it  to  be  of  the  greatest  importance  to  him- 
.self,  his  family,  and  bis  neighbours  that  the  inside 
and  outside  of  his  house  should  not  be  polluted  by 

*  Dyspepsia,  or  inability  to  digest,  absorb,  and  assimilate 
the  food. 

t  Weakness  of  body. 

+  Development  is  tiie  process  by  which  the  different 
tissues  and  organs  of  the  body  are  gradually  fitted  to  fulfil 
thoii-  functions  in  the  animal  economy. 
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filtli  collections.  In  many  towns  and  cities,  like 
those  of  Calcutta,  Bombay,  &c.,  we  have  Mnnici- 

•    •  •  "til 

palities  that  do  their  utmost  to-  reduce  the  evill 

effects  of  accumulated  human  filth.    In  villages;. 

'  h 

however,  no  such  authority  exists.    In  this  case,  the 
headman  of  the  village  should  be  held  responsible  '^'^ 
for  the  regular  removal  of  filth,  and  for  the  due- 
precautions    against   nuisances  arising    fx-om  this- 
cause  around  villages.    But  it  must  be  rememberedl 
that  a  municipal  body,  or  the  headman  of  a.  village, 
cannot  see  to  the  cleanliness  of  the  interior  of  indivi-- 
dual  houses  ;  the  inhabitants  themselves  must  do  " 
this.    In  cases  where  people  will  not  do  it  of  their  ^' 
own  free  will,  it  becomes  necessary  to  compel  them  ^' 
to  do  it,  to  protect  their  neighbours'  health.  " 

Methods  of  removal  of  Human  Excreta. — We 
come  now  to  consider  the  ways  in  which  the  waste 
matters  of  the  bowels  and  kidneys  might  be  removed.' 
Speaking  generally,  these  are  divided  into  Wet  and; 
Dry  methods. 

Wet  Method. — In  India,  except  at  or  near  the  sea- 
coast  (as  Calcutta,  Madras,  or  Bombay,  &c.) ,  the  wet-  ' 
method  of  disposal  of  sewage  is  generally  inappli-  ' 
cable.    By  this  plan  is  meant  a  system  -which  aims  at  ' 
the  immediate  removal  of  all  house  refuse,  water,  and  ' 
human  discharges,  through  underground  pipes.  The  ' 
large  or  main  pipes  are  laid  along  the  principal  streets- 
or  roads,  and  are  joined  by  smaller  or  sub-main  tubes, 
which  run  along  the  smaller  streets  and  lanes,  and. 
these  latter  are  brought  into  communication  \vith 
-every  house  by  means  of  house  pipes.    No  sooner  is> 
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any  liquid  or  material  deposited  in  the  house  drain, 
sik.  or  privy,  than  it  is  instantly  removed  to  a  dis- 
tance from  the  house  by  these  underground  tubes. 
The  only  matter  loft  to  be  disposed  of,  then,  is  the 
dry  refttse,  such  as  ashes  and  manure,  which  is  a 
comparatively  simple  undertaking. 

Nearly  all  authorities  on  Sanitation  agree  with 
regard  to  the  advantages  of  the  ivet  method,  if  it  can  be 
parried  oat  thoroughly.  By  it  all  matters  liable  to 
produce  such  diseases  and  other  effects  as  we  have 
enumerated  are  removed  continuously,  immediately, 
and  completely.  But  to  be  carried  out  perfectly  the 
wet  method  requires  that  (1)  icater-closets  should 
exist  in  all  houses,  and  that  these  closets  can  be 
regularly  and  thoroughly  washed  out  after  use,  with 
a  liberal  quantity  of  water ;  (2)  that  the  large 
volume  of  sewage  produced  by  this  system  should 
be  properly  disposed  of ;  and  (3)  that  the  house- 
connections  with  the  sub-main  sewers  be  of  the 
liighest  order  of  workmanship. 

The  first  and  second  of  these  factors  are  the  most 
difficult  to  deal  with,  so  much  so,  indeed,  as  to 
make  sewage  removal  by  underground  pipes  or  sew- 
ers in  inland  India,  Avith  a  few  exceptions,  almost 
impracticable.  In  Calcutta,  Bombay,  and  a  few  other 
places,  all  these  conditions,  favourable  to  the  removal 
by  the  wet  method,  are  in  existence. 

It  is  now  a  l  ecognised  principle  of  hygiene  that 
pure  sewage  should  not  be  conveyed  into  i-ivers, 
for  it  renders  the  water  altogether  unwholesome. 
Authorities  are  agreed,  however,  that  if  the  sewage  h& 
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previously  deprived  of  a  large  portion  of  its  polluting : 
agencies,  there  is  not  much  harm  in  allowing  the' 
purified  sewage  liquid  to  flow  into  large  rivers. 

Several  methods  have  been  invented  to  carry  out 
this  purification  of  sewage,  but  the  two  most  in  favour  ' 
are  what  are  known  as  Filtration  and  Irrigation. . 
Filtration  is  usually  carried  out  by  allowing  the 
sewer-water  to  flow  on  to  a  small  plot  of  ground,  the  ' 
soil  of  which  is  porous,  this  soil  having  been  previ- 
ously so  prepared  as  to  permit  of  rapid  passage  of 
the  filtered  sewage-liquid  through  it.  The  refuse 
sewer- water  passes  out  by  means  of  perforated  drain- 
pipes laid  six  feet  deep.  Rapidly  growing  vegetables 
or  grass  may  be  cultivated  in  such  soil.  We  are  told 
by  many  authorities  that  the  first  few  inches  of  soil 
contain  vast  crowds  of  little  germs,  which  feed  apon 
the  foul  bodies  contained  in  the  sewage  that  reaches 
the  soil ;  by  this  means,  much  of  the  poisonous 
material  is  i-emoved  and  the  remaining  liquid  is  less 
harmful.  This  liquid  may  then  be  allowed  to  run 
into  rivers.  "  By  irrigation  is  meant  the  passage  of 
sewer- water  over  and  through  the  soil,  with  the  view 
of  bringing  it  as  speedily  as  possible  under  the 
influence  of  growing  plants." 

In  most  parts  of  India,  for  want  of  water  or  from 
the  absence  of  a  method  suited  to  the  permanent 
removal  of,  or  from  absence  of  natural  facilities  (as 
the  contour  of  the  ground),  the  removal  of  sewage 
by  water  cannot  be  adopted.  Under  any  of  these 
circumstances,  one  of  two  things  arises — either  the 
material  accumulates  around  dwellings,  or  it  has  to 
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be  Tonioved  daily,  or  at  a  tow  dnys'  interval,  by 
Tueaus  of  carts. 

Dry  M'^ihod. — With  the  oxceptiuu  of  tlie  instances 
mentioned,  the  dry  system  (^whenever  a  method  is 
adopted)  is  that  in  general  use  in  India.  There  are 
several  varieties  of  the  dry  method,  of  which  the 
chief  are — 

(1.)  Cess-pool  system. 
(2.)  Midden  system. 
(8.)  Pail  system. 
'  (4.)  Dry-eai'th  systemi. 

(1.)  Cess-pool  system. — This  system  is  largely  in 
use  in  India.  It  consists  usually  of  an  uncovered 
excavation  in  the  ground  in  communication  with  what 
is  called  a  latrine,  by  means  of  a  Tcucha  channel.  The 
latrine  consists  of  two  stones  or  bricks  on  which  the 
user  sits.  His  excrement  is  deposited  on  the  ground, 
and  flows  into  the  cess-pool  or  cess-pit.  These  cess- 
pits are  fequently  situated  in  the  public  road,  and 
form  the  most  offensive  description  of  nuisance  with 
which  we  are  acquainted.  This  system  is  never  ad- 
missible in  towns,  and  we  only  name  it  to  condemn 
it.  Cess-pools  may  be  permitted  in  solitary  country- 
houses  supplied  with  proper  water-closets ;  but  when- 
ever they  exist,  they  should  always  be  situated  at  a 
good  distance  from  the  house,  and  should  be  regu- 
larly emptied.  Further,  they  should  be  constructed 
of  masonry  or  well  burnt  glazed  brick,  and  lined 
with  smooth  hydraulic  cement,  and  the  communicat- 
ing channel  should  be  made  of  the  same  materials. 

(2.)  Midden  system. — This  is,  perhaps,  the  beat 
13 


146 


GENERAfi  HYGIENE. 


[sec.  I. 


place  to  say  a  few  words  about  the  sundass  or 
midden-'pit.  This  disgusting  convenience  consists  of  I 
excavation  in  the  ground,  which  is  covered  over 
except  at  one  phice,  over  which  people  sit.  The^ 
material  deposited  remains  for  months,  and  some-- 
times  even  years,  without  removal.  In  other  cases,, 
this  pit  is  really  a  small  chamber  in  the  basement  of 
the  house,  having  a  tiny  door  through  which  the' 
scavenger  is  supposed  to  gain  entrance.  We  have 
seen  several  cases  in  which  the  pressure  of  the 
material  within  these  small  chambers  has  burst 
open  this  entrance  door,  and  caused  the  putrefying' 
ordure  to  flow  broadcast  on  to  the  public  roads.  In 
general,  the  disgusting  condition  of  the  interior  of  one 
of  these  closets,  when  the  door  is  opened,  is  beyond 
description.  The  effect  of  the  pent  up  and  concen- 
trated poisonous  vapours  from  such  places  at  times 
leads  to  serious  and  fatal  diseases.  It  is  very  surpris- 
ing to  think  that,  living  in  a  civilised  counti-y, 
at  the  pi'esent  day,  such  evils  should  be  allowed  to 
continue 

These  pits  are  frequently  seen  side  by  side  with 
wells.  In  such  cases,  if  the  wells  be  not  vei-y  deep, 
and  the  sub-soil  water  is  at  a  low  level,  there  is  often 
a  direct  flow  into  the  well  from  the  sundass  or  cess- 
pit; under  these  conditions  the  people  drink  a  form 
of  dilute  sewage. 

A  sundass  or  cess-pit  in  a  house  is  absolutely  dan- 
gerous to  the  inhabitants,  and  in  all  cases  they  should 
be  at  once  done  away  with  and  replaced  by  proper 
privies.     This  is  one   of   the   greatest  sanitary 
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impix^vements  that  could  be  effected  in  large  towns 
and  municipalities. 

(3.)  Pail  system. — This  method,  in  one  or  other  of 
its  various  forms,  is  in  general  use  throughout  India. 
It  implies  reallj  the  use  of  a  movable  cess-pool,  con- 
sisting of  a  pail  or  pan.  The  pail  may  be  used  alone, 
or  it  may  be  mixed  with  ashes  and  house  refuse,  or 
some  deodorant.  As  a  rule,  in  India,  the  pail  is 
used  without  anv  admixture  with  foreign  material, 
and  it  is  emptied  daily.  It  is>  a  somewhat  offensive 
and  laborious  system,  yet  in  the  present  stage  of 
our  experience  avc  cannot  offer  any  improvement 
on  it, 

A  description  of  what  is  done  in  the  large  munici- 
pality of  Chudderghat  will  enable  us  to  understand 
the  working  of  the  pail  system. 

We  employ  a  conservancy  establishment  consisting 
of  peons,  scavengers,  and  bullock-drivei's.  We  have 
a  certain  number  of  iron,  water-tight,  night-soil 
carts,  to  convey  the  night-soil  away  from  all  public 
and  private  latrines  situated  within  municipal 
limits.  Each  cart  has  a  certain  area  allotted  to  it, 
with  its  driver,  peon,  and  scavenger.  These  men 
are  responsible  for  carrying  ont  their  work  in  the 
given  area  properly.  In  the  case  of  zenanas,  female 
scavengers  are  engaged  to  enter  and  clean  out  the 
privies. 

The  public  latrines  are  placed  in  the  most  populous 
parts  of  the  municipality,  and  con.sist  of  either  corru- 
gated ii'on  or  masonry  sheds,  with  compartments. 
Bach  compartment  has  a  recess  into  which  an  iron 
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pan  or  bucket,  fits.  This  ])an  is  emptied  of  its  con- 
tents, morning  and  evening,  into  what  we  call  the 
"  intermediate  "  receptacle  ;  these  are  elongated  iron, 
cylindrical-shaped,  ntensils,  having  an  air-tight  iron 
cover.  A  sufficient  number  of  these  is  attached  to 
each  privy  to  contain  the  contents  of  the  pans,  so 
that  the  latrines  are  always  more  or  less  clean.  The 
night-soil  is  then  conveyed  to,  and  deposited  in  pits 
situated  remote  from  all  honses,  wells,  tanks,  and 
water-coxirses. 

In  private  houses  we  have  advocated  the  construc- 
tion of  masonry  privies,  with  compartments  to  contain 
pans,  and.  so  far,  we  think  that  the  people  appreciate 
the  cleanliness  of  this  method,  as  compared  with  that 
of  the  sundass  or  cess-pool. 

The  pans,  receptacles,  carts,  and  latrines  are  regu- 
larly tarred  ;  and  a  large  quantity  of  disinfectants 
are  used  to  prevent  smoll  arising  in  the  process  of 
clearing  the  filth. 

The  plan  above  sketched,  more  or  less  modified,  is 
that  which  is  adopted  in  most  of  the  inland  towns  of 
India.  It  is  an  exceedingly  expensive  and  laborious 
one,  but  as  we  have  remarked  before,  is  that  which 
appears  in  the  present  state  of  our  knowledge  to  be 
the  most  efticient  of  the  drv  "  svstems  for  a  lar-f'-e 
Indian  community. 

To  work  such  a  system  of  removal  as  this  in  its 
perfected  form,  it  is  necessary  to  have  a  good  con- 
servancy staff,  a  sufficient  number  of  carts  and  of 
public  latrines,  and  a  uniform  description  of  private 
latT'ines.     One  public  latrine  of  twelve  seats  is, 
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perhaps,  sufficient  foj'  500  people,  although  more 
accommodation  is  advisable. 

One  great  dx-awback  is  the  want  of  co-operation 
on  the  part  of  the  inhabitants.  In  some  houses  we 
find  sundasses;  in  others  cess-pools  or  midden-pits  ;  in 
others  no  form  of  latinnc  at  all,  the  ordure  being 
deposited  directly  on  the  ground.  Were  each 
house  to  have  a  properly  constructed  latrine  with 
compartments  and  pans,  our  labour  would  be  much 
decreased. 

The  plan  of  private  privy  we  recommend  is  simple 
and  inexpensive.  It  consists  of  a  few  compartments, 
into  which  iron  pans  fit.  These  compartments  are 
surrounded,  except  in  front,  by  pucka  masonry, 
lined  with  smooth  cement,  which  may  be  readil}- 
washed,  if  necessary.  In  front  of  the  pans  is  a  small 
superficial  channel  which  leads  to  the  public  drain 
or  to  a  cistern  which  is  periodically  cleansed. 

Another  modification  of  the  pail  system,  and  per- 
haps a  less  expensive  one  than  the  above,  consists  of 
deep  circular  pails,  large  enough  to  contain  the 
ordure  of  six  persons  for  a  week.  The  people  dis- 
charge the  excrement  into  it  directly.  It  is  placed 
in  a  properly  constructed  cistern.  The  receptacle 
is  removed  weekly  and  replaced  by  a  fresh  one. 
Disinfectants  are  used  to  prevent  any  foul  smells. 
This  is  a  very  convenient  form  of  pail  for  private 
houses,  but  it  keeps  decomposing  human  filth  near  the 
house. 

(4.)  Dry-earth  system— This  is  a  plan  in  which 
dry  earth  is  used,  as  a  deodorant  and  disinfectant  in 
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the  privy  pans  each  time  the  privy  is  used.  About 
one  and-a-half  pounds  of  earth  are  used  on  each 
occasion.  This  is  the  method  that  has  found  most 
favour  with  Europeans  in  India.  It  is  clean  and 
devoid  of  unpleasantness.  It  can  only  be  used  und(!r 
favourable  conditions,  however,  and  one  of  these 
conditions  is,  that  the  matter  to  be  dealt  with  is  not 
considerable  in  amount.  Dry  earth  is  an  excellent 
deodorant,  and  contains  in  itself  germs  which  feed 
on  the  material  with  which  it  mixes.  For  private 
houses  in  the  districts,  or  near  villages,  for  regiments 
of  troops,  or  jails,  this  plan  works  excellently,  but 
for  a  large  community  it  is  impracticable.  Wliy  is  . 
it  so  ?  Because  the  earth  is  sometimes  difficult  to 
obtain  in  sufficient  quantity,  and  if  obtained  cannot 
easily  be  kept  dry,  especially  in  the  monsoons.  The 
most  important  objection  to  it,  however,  in  large 
populations  in  India,  is,  that  it  has  to  he  carted  away 
with  the  ordure.  The  removal  of  one  and-a-lialf 
pounds  of  earth  from  Hydei-abad  and  Chudderghat 
for  each  pei'son  daily,  would  mean  about  5,625 
maunds  of  earth  to  be  removed  daily  in  addition  to 
the  human  filth,  that  is,  about  200  additional  cart- 
loads. 

The  question  now  arises  whether,  excluding  the 
water-carriage  system,  there  is  any  other  dry  method 
more  suitable  than  the  ones  we  have  described.  We 
think  that,  for  large  communities,  there  is  not. 

Village  Latrinks. — In  the  case  -of  villages,  the 
people  could  scarcely  do  better  than  resort  to  alli  tted 
fields  for  the  purposes  of  nature,  and,  as  the  fields 
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become  covered  with  ordure,  they  might  be  ploughed 
up  and  cultivated ;  or,  they  might  use  trenches, 
wbich  should  be  placed  to  the  leeward  side  of  the 
village.  These  trenches  should  be  about  20  feet 
long,  2  or  2^  feet  deep,  and  1^  feet  wide.  A  part  of 
the  excavated  earth  is  to  be  daily  thrown  into  the 
trench,  and  when  it  is  within  a  foot  of  the  ground  it 
should  bo  filled  up  with  the  remaining  earth  and 
mother  pit  dug.  One  is  necessary  for  males  and 
3ne  for  females,  and  each  trench  should  be  surround- 
ed by  bamboo  matting.  When  an  area  of,  say,  one 
bigah*  has  been  used  like  this,  it  might  be  ploughed 
lud  used  as  a  vegetable  garden,  or  as  a  grazing 
slot,  and  after  a  year  or  so  re-opened  for  latrine 
;renches. 

Utilization  of  Hdman  Rrfuse. — Human  excremenr, 
s  an  excellent  food  for  plants,  and  we  should  endeav- 
)ur  io  assist  Nature  by  placing  on  the  soil  what 
vegetation  requires.    Gardeners  and  village  husband - 
nen  in  India  are  fully  acquainted  with  tliis  fact,  but 
;heir  prejudices  prevent  them  fi*om  taking  advan- 
iage  of  it.    They  take  great  pains  to  secure  horse- 
itter  and  cow-dung,  and  all  manner  of  house  refuse 
'or  their  khets,  but  this  sort  of  material  is  only 
tbout  one-third  as  rich  in  plant  food  as  night-soil  is. 
riie  Chinese  (the  thinftiest  agriculturalists  in  the 
?vorld)  never  waste  a  particle  of  organic  matter  that 
night  nourish  plants. 

If  the  excrement  of  each  person  in  any  large  town 
vas  valued  at  eight  annas  a  year,  and  this  were  paid 
*  A  bifjah  is  equal  to  3,600  square  yards. 
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for  it,  a  sum  would  be  realised  that  should  more  thaun 
defray  the  expenses  of  its  removal. 

In  some  municipalities  of  India,  the  night-soil  is'^ 
prepared    for  the    cultivator  by  digging  shallowv 
trenches,  into  which  the  ordure  is  deposited,  andl 
then  mixing  the  ashes  of  houses  with  it,  drying  andl 
pounding  it,  finally  selling  the  product  as  ''poudrette^'" 
manure*  This  produces  good  crops,  and  is  able  too 
convert  barren  into  fertile  soil.    The  money  thus^ 
realised  pays  a  large  share  of  the  expenses  incurredi  et 
in  the  removal  of  the  night-soil.     It  should  bee  de 
known  that  in  the  drying  process  above  alluded  to,t. 
much  of  what  is  the  best  food  for  plants  (particularly? 
the  ammonia)  is  volatilised.    The  pure,  fresh  night--  ai 
soil  is  the  best  for  this  purpose,  and  when  we  dis-- 
cover  some  cheap  and  yet  efficient  way  of  getting^ 
rid  of  its  bad  smell,  it  may  be  used  for  the  purpose  Ij 
more  extensively  in  India.    As  we  have  said  before,, 
the  surface  of  the  soil  contains  minute  germsf  thatt  o] 
decompose  the  excrement  of   human   beings,  audi 
thereby  render  it  fit  for  food  for  plants.    It  may  bee  5 
said  that  no  known  system  of  preparation  of  sewagee 
has  as  yet  led  to  a  profit.    But  we  do  not  require* 
profit ;  we  want  to  secure  safety  from  disease,  and! 
keep  ourselves  in  health.    This  comes  first;  profitt 
is  of  secondary  consideration. 

*  Manu7-es  are  animal  or  vegetable  (and  sometimes  mineral'* 
substances  introduced  to  the  soil  to  accelerate  vegetation  andJ 
increase  the  production  of  crops — substances  used  to  improve- 
the  natural  soil  or  to  restore  to  it  the  fertility  which  i8< 
diminished  by  the  crops  annually  carried  away. 

t  Microscopic  vegetable  organisms,  chiefly  bacteria. 
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Final  Disposal  of  HumaxN  Exckement. — Tlieuight- 
«oil  from  towns  and  municipalities  is  usually  con- 
veyed away  to  some  waste-land  situated  remote  from 
houses,  or  it  is  deposited  in  trenches.  AVith  regard 
to  these  trenches,  we  would  state  that  the  shallower 
they  are  the  better,  for  ultimate  decomposition  of 
human  ordure  goes  on  but  slowly  deep  in  the  earth. 
The  usual  trench  is  about  oO  feet  long,  2  feet  wide, 
3  feet  in  depth.  Even  this  depth  is  too  great,  and  if 
enough  land  can  be  got,  the  night-soil  should  not  be 
Jeposited  at  a  greater  depth  than  2  feet.  We  would 
strongly  recommend  the  cultivation  of  such  land 
iftera  sufficient  area  has  been  covered  Avith  trenches, 
md  filled  up  with  excrement  coated  with  earth. 

Public  Latrines. — ^With  regard  to  public  latrines, 
;hese  may  be  any  one  of  the  many  patent  metal 
atrines  (such  as  Hawbury's,  Richardson  and  Crud- 
las',  either  of  which  is  simple,  cleanly,  and  efficient), 
)r  they  may  be  constructed  of  masonry  or  well  burnt 
5rick.  This  latter  is  the  worst  material  for  use. 
ixcept  the  common  .sun-driefl  bricks.  In  all  cases  the 
'oundation  should  be  good,  and  the  surface  of  the 
jasement  smooth,  so  as  to  be  easily  washed.  The 
atrines  themselves  should  be  placed  at  a  distance 
'rom  houses,  or  where  they  will  not  be  a  nuisance, 
ind  yet  bo  convenient  for  use. 

Privatr  Latrines. — In  towns  and  municipalities 
ivhere  the  water-carriage  system  is  not  in  use,  the 
jrivate  latrines  may  be  constructed  of  masonry  or 
jricks  ;  but  whatever  is  used,  it  should  rest  on  a  good 
aver  of  cement,  and  be  covered  by  a  smooth  coating 


154 


GENERAL  HYGIENE. 


[sec.  I.  c8 


of  the  same  material.  A  good  form  of  private  privy^  re 
is  one  consisting  of  small  masonry  pillars,  leaving:  re 
spaces,  which  spaces  (circular  or  oblong  in  shape)  <  ca 
are  to  contain  the  pans.  The  privy  should  be  builti  g( 
outside  the  house  itself,  but  within  the  enclosed  1  en 
compound  wall.  All  compartments  of  the  privy*  W 
should  be  furnished  with  a  metal  pan  having  the*^  iic 
same  shape  as  the  compartment.  In  large  housess  lie 
with  many  occupants,  it  will  be  necessary  to  have' 
these  pans  cleaned  out  twice  a  day,  a  large  cylindri-  to 
cal  receptacle,  with  an  air-tight  lid,  being  used  toi  w 
contain  the  collected  material.  This  larger  utensillM 
is  then  ready  to  be  emptied  of  its  contents  on  thee  li( 
arrival  of  the  nio-ht-soil  cart.  mi 

We  do  not  advocate  the  construction  of  private  'is 
latrines  in  densely  crowded  places.  The  lower  class- 
people,  at  least,  in  such  localities  should,  wheneverrra 
possible,  resort  to  the  public  latrines.  Humanii  n 
ordure  in  compounds,  even  under  the  most  pei-fectt  ii 
system  of  conservancy,  is  an  abiding  evil.  In  isolatedi  ;e 
houses  the  d.ry-earth  system  is  the  best  that  can  be*  i; 
adopted  in  India.  ]] 

Difficulties  OF  Removal  of  Human  Ordure  fromm  ^ 
GosHA  Latrines. — Under  any  system  of  conservancy,,  o 
except  the  water-carriage  one,  it  is  difficnlt  to  keepi'  j 
rjoslia  or  zenana  latrines  in  a  satisfactory  state.  In  the;  I 
Hrst  place,  the  night-soil  carts  can  only  visit  these  ; 
places  once  or  at  most  twice  a  day  ;  further,  the  circu--  > 
lation  of  each  cart  is  limited  to  certain  hours,  so  as-t 
not  to  be  a  public  nuisance.  From  the  great  privacy  of  ' 
many  zenanas,  the  female  scavengers  have  not  that' 
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ready  access  to  the  privies  that  is  necessaiy  to 
remove  the  accumiihxted  excrement.  If  the  woman 
3anuot  enter  the  compound  at  once,  she  is  obliged  to 
^■0  on  to  the  next.  We  mention  this  from  an  experi- 
mcc  of  the  difficulties  we  have  had  in  such  matters, 
md  we  look  on  this  as  one  of  the  greatest  obstruc- 
iions  we  encounter  in  the  Avorking  of  our  conservancy 
lepartment. 

M  unicipal  sanitary  authorities  cannot  undertake 
o  look  after  the  cleanliness  of  the  latrine  of  every 
louse.  This,  in  private  dwellings,  becomes  a  personal 
aatter  to  the  occupants  ;  each  person  mtist  look  after 
he  state  of  his  own  privy,  and  keep  it  in  such  a 
ondition  as  to  be  neither  a  nuisance  nor  injurious  to 
lis  own  or  his  neighbour's  health. 

The  following  example  came  under  our  own  obser- 
ation,  and  will  show  how  much  may  be  done  by 
^dividual  action  in  sanitary  matters.    A  village  in 
Jurmah,  situated  close  to  a  military  fort,  was  in  a 
ery  filthy  state  ;  the  ordure  and  rubbish  of  years 
ad  accamulated  around  it.    The  troops  occupying 
he  fort,  and  the  villagers,  were  constantly  sick. 
Ve  ordered  the  headman  (or  thoojee)  of  the  village 
)  get  every  person  to  clean  up  his  house  and  remove 
II  the  filth,  rubbish,  and  decaying  vegetation  from 
le  precincts  of  the  village.    They  did  so.  Disease 
apidly  declined,  and  eventually  disappeared,  for  the 
eople  were  then  compelled  to  maintain  their  houses 
1  a  proper  sanitary  condition.    Caste  prejudices  in 
ndia  preclude  this,  but  the  principle  is  what  we 
3fer  to.    It  may  be  stated  that  in  every  town  or 
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city  where  a  proper  system  of  removal  of  Imman 
filth  (whether  wet  or  dry,  hut  especially  in  the- 
former)  has  replaced  the  barbarous  cess-pits,  mid' 
dens,  or  siindasses,  the  sickness  and  death-rate  havft 
been  largely  reduced. 


I 


CHAPTER  Vll. 
DRY  REFUSE  AND  ITS  REMOVAL. 

T^RY  x'efuse  consists  chiefly  of  garbage,  the  peel- 
ings  and  unused  parts  of  vegetables  ;md  fruits, 
as  lies,  house  and  street  sweepings,  and  the  drop- 
pings of  horses,  cows,  and  other  animals.  This 
i-efiTse  contains  a  considerable  amount  of  organic 
matter  which  rapidly  decomposes,  and  in  doing  so 
gives  off  foul  gases.  The  same  may  be  said  of 
decaying  vegetation  in  gardens  and  houses.  I'his 
takes  place  much  more  rapidly  in  the  presence  of 
water.  It  is  veiy  necessar}-,  therefore,  that  it  be  kept 
dry  ;  no  refuse  water  of  houses  or  slops  are  to  be 
iiii.ved  with  it.  Eurtlier,  it  is  necessary  to  remove 
this  material  periodically,  but  we  require  some 
system  to  work  on,  in  order  that  we  may  efficiently 
remove  the  dry  refuse  from  all  parts  of  a  town. 
The  following  plan  is  recommended  : — 

Every  house  should  have  an  earthenware,  wicker- 
work,  or  metal  utensil,  with  a  water-tight  lid,  large 
enough  to  contain  all  the  refuse  of  the  day.  This  is 
tc  be  emptied  daily  into  large  dust-bins  that  are  to 
be  provided  by  the  local  sanitary  authorities.  This 
dust-bin  is  usually  a  corrugated  iron  receptacle  of 
cylindrical  or  cubical  shape.  It  should  have  a  water- 
tight cover,  and  be  large  enough  to  contain  one  day'fA 
refuse  of  the  area  for  which  it  is  intended.  Rubbish 
carts  should  come  round  daily  and  convey  away  the 
drv  refuse  from  these  receptacles.  The  carts  should 
remove  the  dry  refuse  to  a  distance  from  houses,  and 
14 
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place  it  so  as  to  form  heaps,  which  might  later  on  br 
used  as  manure.  This  material  might  then  bo  sokl. 
In  depositing  it  we  should  be  careful  that  the  direc- 
tion of  the  wind  is  considered.  This  plan  is  simple, 
efficient,  and  cleanly  ;  it  is  done  in  a  large  number 
of  towns  and  municipalities  in  India.  If  this  method 
cannot  be  effected,  the  rubbish  may  be  collected  in 
central  depots  and  burnt,  and  the  ashes  sold  as 
manure.  Dry  refuse  may  be  made  use  of  to  fill  up 
excavations  in  the  ground  outside  the  municipal 
limits  ;  it  should  never  be  used  to  fill  up  old  wells 
oi'  hollows  inside  the  municipality,  nor  should  it 
serve  for  filling  in  the  foundations  of  houses.  In 
all  cases,  the  filling-in  process  must  be  carried  out 
rapidly,  and  the  last  two  feet  must  be  filled  with 
dry-earth  or  moorum. 

The  dust-bins  are  usually  placed  so  close  lo  the 
house  that  there  is  no  labour  in  throwing  the  house- 
sweepings  and  othei-  forms  of  dry  refuse  into  it  at 
once.  If  we  have  a  garden  and  a  big  compound,  we 
may  throw  the  dry  refuse  on  the  soil  as  manure. 
We  should  remove  from  our  compound  any  jungle, 
shrubs,  and  fallen  leaves  that  are  about  :  all  these 
might  be  burnt  at  once. 

The  dust-bins  should  be  placed  so  as  not  to  be  a 
nuisance  to  others,  and  people  should  find  out  where 
the  dust-bin  of  their  neighbourhood  is  situated  and 
use  it  when  necessary.  In  the  absence  of  a  recep- 
tacle in  houses,  a  basket  would  do,  caie  being  taken  to 
keep  the  contents  dry  during  the  monsoonK. 
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DRAINS  AND  DRAINAGE. 

Surface   drains— Final  disposal    of   drainage  liquids — Dis- 
posal of  dead  animals. 

T  N  the  large  towns  and  municipalities  in  which 
iindergronnd  sewers  or  drainage  pipes  are  laid, 
all  the  slops  from  houses,  from  stables,  factories, 
slaughter-houses,  the  waste  water  of  wells  or  other 
water-supply,  together  with  all  human  ordure  and 
urine,  gain  access  to  the  sewers.  When  this,  the  ivater- 
rarnage  method,  is  practicable,  it  is  by  far  the  best 
that  can  be  adopted,  but  as  we  have  mentioned  before 
sewers  require  a  lot  of  water  to  prevent  the  foul,  solid 
matters  sticking  to  them,  and  there  must  be  a  means 
of  finally  disposing  of  the  large  volumes  of  sewage 
that  flow  in  them.  The  great  advantage  of  this 
.system  is  that  it  at  once  removes  all  the  filth  from 
around  dwellings. 

In  cities,  towns,  and  villages,  where  such  sewers 
do  not  exist,  some  provision  must  be  made  for 
removal  of  all  surface  liquids,  otherwise  the  foul 
waste  waters  are  thrown  on  the  ground,  soak  in,  and 
thereby  pollute  the  soil,  the  air,  and  eventually  the 
water  of  wells.  In  the  absence  of  sewers,  slops  and 
all  kinds  of  refuse  liquids  must  be  conveyed  away  in 
open  channels  called  surface  drains. 
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Surface  DRAiNS.--We  have  learnt  that  refuse  house 
liquid  pollutes  well  water.    The  want  of  a  propen 
drainage  system  is  one  of  the  defective  points  in  the 
sanitation  of  Indian  villages  and  towns.    What  one 
usually  sees  is  an  irregular  hucha  nnllah  or  channel, 
excavated  without  any  reference  to  the  natural  line 
of  drainage.    So  long  as  the  refuse   liquids  are 
carried  away  from  the  immediate  surroundings  of! 
the  house,  the  people  appear  satisfied.    The  waste 
waters  finding  their  way  into  such  channels,  'do 
exactly  that  which  they  are  intended  to  avert.  The 
liquid  sinks  at  once  into  the  earth,  and  the  heat  of  i 
the  sun  soon  causes  foul  emanations  to  arise  around  I 
the  house.    In  all  cases  the  entire  system  of  drain- 
age of  a  town  ought  to  be  carried  out  on  a  definite 
basis.    To  effect  this,  levels  showing  the  natural  fall' 
of  the  ground  should  be  ascertained  ;  the  main  drains- 
should  be  laid  along  the  large  streets  and  sub-mains- 
in  lanes.    All  private  house-owners  or  tenants  should! 
construct  house- drains   communicating  with  these 
main  and  sub-main  drains.    Into  the  house-drains- 
all  refuse  house  water  should  be  thrown,  so  that  no 
foul  water  may  accumulate  in  or  around  the  house. 
All  such  drains  should  be  constructed  of  masonry. 
They  should  have  a  good,  thick   foundation  <jf 
cement,  and  they  should  be  lined  with  a  smooth 
layer  of  the  same  material.    If  this  system  i-j  car- 
ried out  properly,  all  the  waste  water  of  the  entire 
place  is  conveyed  away  at  once. 

Final  Disposal  of  Drainage  Liquids. — The  ques- 
tion now  arises — What  is  to  become  of  this  waste 
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water  ?  It  should  be  conveyed  to  some  distant  place 
into  some  large  ravine  or  hollow,  remote  from  habita- 
tions, or  on  to  some  cultivated  fields.  If  possible,  it 
should  not  be  allowed  to  run  into  rivers  without 
filtering  through  the  soil  to  partially  purify  it. 

In  large  isolated  houses  with  gardens,  the  slops 
may  be  conveyed  in  properly  laid  pipes  into  the 
garden.  These  pipes  should  be  thoroughly  jointed 
up  to  the  point  at  which  they  reach  the  garden.  In 
the  garden  itself,  perforated  tile  pipes  may  be  used, 
which  are  to  bo  placed  underground,  so  tliat  the 
water  infiltrates  the  soil  thoroughly. 

[n  towns  and  villages  where  drains  axe  not  laid, 
the  people  should  throw  all  refuse  liquids  into 
channels  communicating  with  cisterns  in  the  house 
compound,  which  cisterns  are  to  be  periodically 
emptied.  Cisterns,  however,  are  always  unsatis- 
factory ;  they  cannot  be  cleaned  out  properly,  and 
the  l  esult  is  that  the  slops  (rich  in  putrefying  organic 
matter)  overflow,  permeate  the  soil,  gradually  get 
to  the  foundation,*  and  finally,  rising  in  the  walls, 
render  the  house  damp,  and  give  off  foul  odours 
within  the  house.  This  must  always  be  considered 
but  a  temporary  measure  :  if  sewers  are  not  or 
cannot  be  laid,  surface  drains  are  inevitable. 

The  form  of  cistern  best  suited  to  a  house  is  one  of 


*  The  founclatinn  is  that  part  of  a  bniUling  which  is  under- 
ifroiuKl.  "on  whicli  the  walls,  &c.,  rest.  Foundations  are 
usually  made  by  providing  a  hard,  impenneable  base  for  the 
masonry  or  brickwork,  by  methods  w^hich  vary  according  to 
tlie  i)osition  and  natui'e  of  the  soil. 
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semi-ovoid  shape,  built  of  masonry,  the  stone  bemgi 
laid  in  a  thick  layer  of  cement  and  lined  with  i: 
layer  of  the  same  material,  so  as  to  be  smooth  insiddi 
and  present  no  iiTCgularities  to  which  solid  matterc 
may  cling.  If  a  garden  be  attached  to  the  house 
the  cistern  water  may  be  thrown  into  it  daily. 

Disposal  of  Dead  Animals. — As  soon  as  an  animaii 
dies,  arrangements  should  be  made  for  its  immediate^ 
removal  from  the  village,  town,  or  municipal  limits.- 
This  removal  should  always  be  effected  beforet 
decay  of  the  carcase  commences.  Municipal  peonss 
or  policemen  should,  on  their  rounds,  be  on  the  look-: 
out  for  dead  dogs,  cats,  rats,  &c.,  and  have  them 
immediately  conveyed  from  the  municipalitj'  dpi 
town.  If  the  animal  dies  from  an  infectious  on 
contagious  disease,  it  should  be  covered  with  a  layeii 
of  lime,  and  at  once  carted  or  carried  out  of  thet 
municipal  limits  and  buried  deep  in  the  soil,  awoji 
from  all  water-sources.  Dead  animals  of  any  de-' 
scription  should  not  be  thrown  into  dust-bins  on 
mixed  with  the  dry  refuse. 
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THE  HOUSP]  AND  ITS  SURROUNDINOS. 

Site  House  Sanitation — Dhers  and  Waddei's — ^Camp  and 
Jungle  Life — Public  Health  Regulations  or  Sanitary 
Legislation  —  Municipalities — Municipal  taxation— Vital 
Statistics — Public  and  Pauper  Hospitals — Use  of  Patent 
Medicines — Sale  of  Poisonous  Drugs — Disinfectants. 

'J'^HERE  are  very  few  houses  or  huts  constructed 
as  they  ought  to  be-  Well-to-do  people,  before 
building'  an  expensive  house,  should  get  the  opinion 
of  a  good  engineer  as  to  its  plan.  Poor  people  have 
no  choice  as  to  the  house  they  occupy,  or  they  are 
obliged  to  make  it  of  the  cheapest  possible  material. 
But  every  one  should  have  an  idea  as  to  what  consti- 
tutes a  healthy  honse,  and  they  should  know  some- 
thing regarding  the  factors  that  contribute  to  its 
healthiness.  These  are  chiefly  the  site  and  surround- 
ings. 

Site. — All  low-lying  and  hollow  grounds  should  be 
avoided.  Into  these  the  water  of  the  higher  ground 
drains  and  collects,  making  the  place  damp  and 
unhealthy,  especially  in  the  monsoons.  The  result 
is  that  the  people  occupying  such  houses  are  con- 
stantly suffering  from  chills  and  fever.  This  fever 
comes  mostly  when  the  sun  is  drying  up  the  ground, 
for  at  that  time  the  decaying  vegetation  gives  rise  to 
ijases  oi"  srerms  that  create  disease.  These  gases 
or  germs  aro  the  potent  causes  of    malarial  "  fever. 
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We  should  secure  the  highest  available  site  for  oun  <li 
house,  if  it  be  otherwise  suitable.  We  should  live  ass  ill 
remote  as  possible  from  jheels,  marshes,  and  swamps,-,  a' 
and  avoid,  as  far  as  possible,  the  margins  of  riverg>  wi 
and  tanks,  that  is,  at  least,  200  yards  away  from,  pr 
them. 

If  it  is  absolutely  necessary  to  build  on  such  places,;, 
they  should  be  previously  prepar  ed  by  deejJ  drain agei 
and  cultivation.    If  a  marsh  exists  to  the  windward  ^ 
side  of  a  house  or  village,  the  bad  effects  of  the  mala--  eci 
rial  air  may  be  to  some  extent  pre\  ented  by  plantingj  fo 
a  belt  of  trees  between  the  marsh  and  the  house. 

The  most  suitable  soil  to  build  on  is  one  of  aj^  jj 
gravelly  oi'  porous  nature.  Avoid  clay  soils,  as  they*  [j 
are  damp  and  give  rise  to  rheumatism,  chills,  and!  |^ 
fever.  The  ground  around  should  not  be  contami—  |,, 
nated  in  any  way.  Decaying  vegetation  causes-  .i, 
malarial  fever  ;  therefore,  avoid  gi'oiTnd  that  contains- 
organic  vegetable  matter.  Sloping  ground  is  good: 
for  a  building  site,  if  the  drainage  of  the  higher  y 
parts  be  diverted.  ^, 

In  the  case  of  rich  people,  who  can  afford  to  pay,  j. 
engineers  for  a  good  plan  of  a  house,  we  cannot  pro- 
fess to  point  out  the  requirements  ;  but  for  the  houses^ 
or  huts  of  the  poor,  we  would  lay  doM^n  a  few  general' 
rules,    Their  huts  should  be  built  after  a  good  model. 
Say,  a  dwelling-place  for  a  family  of  five  people  is-  , 
required.    It  is  necessary  to  have  two  rooms  at  least, 
with  a  third  forming  the  kitchen  and  cook-room. 
These  two  rooms  may  be  small  (twelve  feet  by  fifteen), 
as  may  also  be  the  kitchen  (six  feet  by  ten).  They 
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^  ;houid  be  about  twelve  feet  high.  At  the  back  of 
the  house  there  should  be  a  small  yard  enclosed  by 
''I  wall.  The  yard  should  contain  the  house  latrine, 
~  which  should  be  free  of  access  from  behind  for  the 
"  purpose  of  facilitating-  the  removal  of  all  excreta. 

The  house  should,  in  all  cases,  have  a  good  found- 
'i  ition,  and  a  basement  raised  not  less  than  a  foot  from 
;he  ground,  and.  if  possible,  the  basement  wall 
mmediately  above  the  level  of  the  ground  should  be 
jovered  with  ii  layer  of  impermeable  cement.  Each 
•oom  should  be  provided  with  two  opposite  windows, 
ibout  a  yard  square  each,  whicb  should  open  directly 
nto  the  air.  Each  room  should  also  have  a  door, 
n  every  case  whei-e  possible,  the  house  or  hut  should 
)e  surrounded  by  a  verandah. ;  or  if  this  be  placed 
)n  one  side  only,  it  should  be  on  that  side  where  the 
!un  shines  most. 

The  chief  winds  blow  north-east  and  south-west. 
The  long  axis  of  the  house  should  then  be  north  and 
louth,  so  as  to  meet  the  wind  obliquely.    The  bed- 
•oom  should  be  thoroughly  ventilated,  and  should  be 
LS  free  as  possible  from  all  furniture.    Never  keep 
ood  and  dirty  pots  and  pans  or  dishes  in  it ;  the  food 
rets  spoiled  by  the  air,  and  if  the  food  itself  is  decom- 
)Osing,  it  pollutes  the  air.    No  fires  should  be  made 
nside  the  house,  unless  there  is  a  proper  chimney  to 
;ake  away  the  smoke,  as  the  smoke  makes  the  air 
mpure.    A  propei'ly   constructed  inside  chimney 
lelps  largely  to  cause  the  air  to  circulate  through  the 
oom,  whether  a  fire  is  burning  or  not.     When  no 
ire  is  burning,  the  wind  sweeping  over  the  top  of  the 
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chimney  creates  a  vacuum  whicli  draws  up  the  am 
from  the  room.  Never  burn  charcoal  in  a  room  inn 
which  you  are  to  sleep.  Charcoal  in  burning  g•ives^ 
out  a  gas  called  carbon  monoxide*  which,  if  inhaledl  f 
in  sufficient  quantity,  kills  like  opium.  In  France^' 
and  otber  countries,  many  people  die  from  this  cause.  , 

House  Sanitation.— A  house  should  not  be  sur- 
rounded by  too  many  trees.    A  few  are  good,  for  they, 
serve  to  keep  the  soil  and  foundation  dry,  by  sucking; 
up  the  moisture  ;  they  further  keep  the  house  cool,.  ( 
and  afford  a  grateful  shade.    No  jungle  or  shrubs-  ( 
should  be  allowed  in  or  around  house  compounds. 
Fallen  leaves  should  be  collected  and  burnt.  No 
animals  should  occupy  houses  used  as  abodes  for 
human  beings.    One  often  sees  syces  living  in  stables, 
and  cows  and  gowlies  living  under  a  common  roof. 
These  animals  make  the  air  very  impure.  Further, 
their  droppings  give  off  odours  and  gases  of  an 
unpleasant  nature.    The  droppings  eventually  dry 
up  and  crumble  to  powder,  the  particles  being  directly 
inhaled.    If  such  animals  are  kept,  all  the  refuse 
matter  (droppings,  urine,  and  other  filth)  created  I 
should  be  removed  daily.    The  manure  so  collected  I 
may  be  stored  up  in  heaps,  but  such  heaps  should . 
be  at  a  distance  of  at  least  100  varcls  from  all  human  i 


*  Oarhon  MonoTAde,  or  carbonic  oxide,  is  a  body  obtained  1 
Vmrc  by  passing?  cai-bonic  acid  gas  througli  ii-on  tubes  over- 
red-hot  fragments  of  charcoal.    It  is  a  colourless.  inodourouS" 
gas,  and  burns  with  a   pale    lavender  flame.    Tt  is  very 
poisonous. 
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dwellings.  It  may  then  be  sold  as  manure,  or  raanu- 
'actured  into  fuel  cakes.* 

The  floor  of  such  huts  sliould  be  coated  with  clay 
every  week.  This  is  much  better  than  cow-dung  for 
the  reason  above  given.  A  mat  might  be  provided 
without  much  cost. 

The  house  should  be  Ihne-irashedf  twice  a  year, 
both  inside  and  out.  This  acts  as  a  mild  disinfectant. 
By  whitewashing  outside,  we  help  to  keep  our  houses 
oool  in  the  warm  weather,  as  the  heat  is  reflected, 
or  sent  back,  to  the  air. 

You  should  have  your  rooms  and  verandah  swept 
regularly  once  a  day.  Do  not  wasb  the  floor,  for  this 
creates  dampness,  which  causes  cbills  and  fever. 

The  privy  attached  to  the  house  should  be  kept  in 
a  state  of  perfect  cleanliness,  and  this  can  only  be 
done  by  the  daily  removal  of  accumulated  material, 
and  by  washing  the  ground  and  pans  attached  to  it. 

The  house-drains  should  be  made  pucka  and  com- 
municate with  the  public  drains.  They  should  be 
kept  clean  by  pouring  enough  water  into  them  every 
day.    Cess-pools  and  sundasses  should  be  forbidden. 

The  well  in  a  compound  should  be  kept  from  evei-y 
source  of  pollution.  Cess-pools  and  sundasses  are 
particularly  liable  to  affect  the  quality  of  drinking 
water.  The  water  of  the  well  may  be  supplied 
through  a  stratum  of  the  ground  which  carries  the 
ooze  from  a  cess-pool  or  sttndass.    The  effects  of  this 

*  Or  Bratties. 

t  Lime-icater  is  prepared  by  mixing  ordinary  lime  (oxido 
of  calcinm}  with  water  in  proper  proportion. 
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are  not  felt  so  long  as  the  water  is  high  in  the  well 
for  the  pressure  of  the  well  water  drives  back  tht 
sub-soil  water ;  when  the  level  of  water  in  the  wel 
is  low  however,  the  well  may  be  directly  suppliec 
through  this  ooze. 

Every  house  should  be  separate  from  the  adjacen 
houses,  so  as  to  permit  of  free  ventilation  and  preven 
density  of  houses  and  over-crowding  of  people.  Al 
afreets  and  roads  should  be  straight  and  bi'oad,  and  al 
old  and  dilapidated  houses  and  disintegrating  wall: 
blocking  up  lines  of  roads  should  be  knocked  down 
they  prevent  free  circulation  of  air  around  houses 
and  are  often  used  for  committing  nuisances  in. 

In  all  large  municipalities  and  towns  there  shouh 
be  open  spaces  of  ground  here  and  there  in  whicl 
gardens  should  be  cultivated  ;  these  might  be  used  a 
recreation  grounds  by  the  people.  Any  such  space 
in  existence  should  be  preserved,  and  no  one  allowe( 
to  build  on  them.  All  ditches  and  pools  near  house 
should  be  filled  up  with  earth.  Pits  are  frequenth 
ci'eated  by  people  removing  the  earth  foi-  buildinj 
purposes.  When  they  excavate  the  ground  to  a  cer 
tain  level,  the  sub-soil  water  flow^s  into  the  pit.  Thi 
is  the  origin  of  a  large  number  of  the  superficia 
wells  in  many  villages  and  towns.  The  water  fron 
such  wells  is  very  impure. 

These  pits,  if  not  formed  into  wells,  are  used  fo; 
committing  nuisances  in,  or  for  throwing  rubbish  into 
which  rubbish  during  the  rains  mixes  with  the  rain 
water  and  makes  the  place  very  unhealthy.  All  sucl 
excavations  should  be  filled  up  with  earth. 
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All  houses  should  have  arrangements  fov  carrying 
off  the  rain-water  from  roofs  into  the  house-drains. 

Dhers  and  Waddebs.— These  are  people  who  fre- 
quently arrive  and  erect  aheds  on  the  confines  of 
villages  and  make  these  their  abode  for  a  varying 
time.  They  are  very  foul  in  their  habits,  and  permit 
filth  to  surround  them  without  making  any  attempt 
to  remove  it. 

They  should  never  be  allowed  to  place  their  sheds 
in  the  precincts  of  the  municipality  ;  but  may,  of 
course,  live  in  the  town  or  village  like  other  people, 
if  they  keep  their  houses  and  surroundings  clean, 
and  do  nothing  to  interfere  with  the  general  health. 

If  we  have  to  choose  a  house  in  a  town  or  village, 
we  should  try  to  get  one  in  a  wide  street,  where  the 
adjacent  houses  are  not  too  high,  with  a  proper 
number  of  windows  and  dooi's,  and  proper  drains  and 
latrine  arrangements. 

The  subject  of  house  sanitation  forms  one  of  the 
most  important  subjects  with  which  we  can  deal.  We 
should  always  keep  our  houses  free  from  the  sanitary 
evils  already  described.  If  a  house  is  defective  in 
construction  and  general  arrangement,  it  will,  in  the 
end,  cost  us  much  more  than  a  house  that  is  a  little 
more  expensive  in  its  original  constriiction. 

We  have  already  mentioned  the  case  of  a  dirty 
village  in  Burma,  near  a  fort,  which  created  dysen- 
tery and  fever.  All  the  people  of  the  village  were 
made  to  clean  up  their  liouses  and  surroundings, 
and  these  diseases  disappeared.  In  looking  after  the 
sanitary  state  of  our  houses,  a  very  small  amount  of 
15 
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attention   daily  suffices.    This   attention  must  b< 
regular  and  systematic,  and  eaoh  pei'son  must  conside: 
himself  personally  responsible  for  the  cleanliness  o:i 
his  own  house  and  compound.    We  should  remembei'i 
that  a  filthy  house  may  be  the  starting  point  of  t 
disease  that  may  spread  throughout  the  community* 
People  frequently  grumble  at  the  landlord  of  tlieii 
house  for  not  carrying  out  such  fresh  sanitary  im 
provements  as  may  be  required  ;  this  is  certainly  of  tei 
a  grievance.    But  we  should  remember  that  it  is  no 
the  landlord  who  suffers  from  the  defects  in  existence 
We  must  do  all  we  can  to  help  ourselves.    It  is  neve 
a  necessity  to  live  in   a  filthy,  dingy  house,  witi 
unwholesome  surroundings ;  a  little  personal  labour 
and  the  laying  out  of  a  very  small  amount  of  money 
is  frequently  all  that  is  necessary  to  make  an  appa 
rently  unhealthy  house  habitable.    One  main  neces- 
sity is  to  get  rid  of  dirt,  no  matter  where  it  exists  ii 
our  houses  ;  we  should  detest  it  in  any  form  and  neve] 
cover  it  up.    We  should  love  to  he  clean,  and  not  only 
to  appear  so.    The  sanitary  defects  of  the  averao-d 
house  and  hut  in  India  are  due  to  ignorance  anc 
carelessness  in  the  original  construction  and  arrange 
ment  of  the  dwellings,  -which  evils  are  further  addec 
to  by  the  foul  habits  of  the  people.    In  these  twfi 
directions,  then, —  house  construction  and  change  o 
habits, — sanitary  reform  is  most  urgently  needed. 

Camp  and  Jungle  Life. — It  often  occurs  in  Indi; 
that  people  are  obliged  to  adopt  a  camp  life  durini 
certain  parts  of  the  year.  This  is  particularly  so  ii 
certain  departments — Revenue,  Survey,  &c.    If  w<t 
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*  are  to  be  any  length  of  time  in  tents,  we  should  make 
■  ourselves  as  comfortable  as  possible.  It  is  very  advis- 
'•  able  to  take  every  precaution,  especially  in  wintei-, 
'  against  catching  colds  and  chills.    The  best  way  to 

do  this  is  to  take  with  us  a  sufficient  quantity  of 
'  warm  clothes  and  bedding.  With  regard  to  bedding, 
"  it  should  be  remembered  that  it  is  as  necessary  to 

have  as  much  beneath  as  above  when  sleeping. 
n  cai'eful  as  to  the  places  where  tents  ai'e  to  be  pitched  ; 
t  Eivoid  hollow  ground,  or  groiind  in  which  there  is 
t  decaying  vegetable  matter,  oi'  that  is  damp. 

We  should  always  have  some  sort  of  bedstead,  so 
'lEis  to  sleep  olf  the  ground.  If  this  be  not  possible, 
1  we  may  sleep  on  straw  or  well-dried  grass, 
f:  In  camp  it  is  as  necessary  for  us  to  attend  to  the 
1-  sanitation  of  our  tents  and  their  surroundings  as  it  is 
i"  in  the  case  of  houses  and  huts  in  towns  and  villages, 
li  Whenever  possible,  we  should  take  a  few  important 
1  medicines  with  us,  in  case  they  may  be  needed, 
V  especially  quinine,  chlorodyne,  and  ipecacuanha. 

Public  Hkalth  RE(iULATiONs  or  Sanitary  Legis- 
lation.— We  have  been  taught  by  experience,  that 

•  lanitary  regulations  are  necessary  to  guard  the  health 
)f  the  individual  and  that  of  the  public.    Such  sani- 

'^;ary  rules,  when  sanctioned  by  the  head  authorities 
n  a  State  or  Government,  become  part  of  the  law  of 
he  land.  To  do  anything  forbidden  in  such  laws 
■i  -enders  the  offender  liable  to  punishment.  Ignorance 
i;  )f  these  laws  forms  no  excuse  for  him.  If  a 
nan  commits  a  theft  and  is  charged  with  it,  he  is 
junished.    In  the  same  way,  if  a  man  commits  any 
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nuisance,  or  does   anything   that  is  liable  to  be 
injurious  to  the  health  of  his  neighbours,  he  should  be 
punished.    Those  who  are  directed  to  draw  up  sani- 
tary rules  for  the  people,  make  every  allowance  foi 
local  requirements  and  peculiarities.    In  some  cases,- 
the  enforcement  of  a  sanitary  law  may  be  deemed' 
a  hardship,  but  we  should  consider  that  the  object' 
is  to  benefit  the  masses  of  the  people.    A  triflingi; 
nuisance  in  a  single  instance  may  not  be  dangerous- 
but  if  every  member  of  a  community  committed  sue! 
a  nuisance  we  should  have  a  very  great  evil  tci 
contend  with.    The  laws  aim  specially  at  protecting, 
the  people  as  a  whole  and  not  the  individual.  Sani 
tary  laws  provide  for  maintaining  water  sources*  fret 
fi'om  pollution,  our  sti'eets  and  lanes  and  private 
latrines,  compounds,  and  houses  clean ;  they  aim  a» 
pi^eventing  the  spread  of  contagious  and  infectious 
diseases.    If  we  take  the  trouble  to  read  the  rulet 
published  by  any  municipality  in  India,  we  shall  fine 
that  they  are  both  just  and  necessary.    A  stric 
obedience  to  them  will  serve  to  remove  that  utte 
selfishness  that  has  for  a  long  time  prevailed  amongst 
house  and  hut  owners.    Such  persons  will  see  tha 
they  are  compelled  to  keep  their  premises  in  a  sani 
tary  condition.    They  will  recognise  that  dirty  house 
and  surroundings  are  dangerous  to  their  own  an« 
their  neighbours'  health.    It  behoves  every  one  t< 
obey  these  rules,  and  this  obedience  should  be  j 
matter  of  pleasure,  and  not  prompted  merely  b; 
the  fear  of  punishment, 

*  The  main  •water  sources  are — rivers,   .streams,  welb 
tanks,  lakes,  and  artificial  reservoirs. 
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Municipalities. — A  Municipal  Corporation  is  a 
r  body  of  educated  persons,  chosen  either  by  the  Govern- 

•  mont  or  by  the  people  (usually  a  certain  number 
r  by  both)  to  protect  the  public  health  and  enforce 
i.  sanitary  laws  in  the  area  situated  Avithin  the  muni- 
cipal limits.    The  municipal  body  are  also  expected 

1  to  effect  such  sanitary  reforms  as  are  likely  to  pre- 

2  serve  the  people  from  disease.  The  municipal  is 
!.  the  oldest  system  of  sanitation,  and  it  is  particularly 

well  suited  to  India.  It  dates  back  from  the  time 
0  when  the  Aryan  Hindus  crossed  the  Indus,  over 
ff  2,000  years  ago.  In  those  days,  however,  the  strin- 
i.  gent  measures  now  adopted  in  the  hygiene  of  towns 
'i  were  not  so  necessary,  for  the  people  generally  lived 
[e  in  small  communities  and  led  simple  lives.  It  differs 
it  very  much  when  we  have  to  deal  with,  say,  300,000 
li  persons  packed  together  in  one  town.  Further,  it  is 
55  now  well-known  that  the  march  of  civilisation  con- 
i,j  veys  its  train  of  sanitary  evils,  which  it  is  our  duty  to 

try  and  counteract, 
ij  Most  large  municipalities  are  now  marked  out  into 
;|  divisions,  and  over  each  division  one  of  the  members 
liof  the  Municipal  Committee,  called  a  Municipal 
!■  Commissioner,  is  appointed.  We  should  find  out  who 
?;  is  the  member  for  the  division  we  occupy,  in  order 
'  that  we  may  represent  any  nuisances  arising  in  the 

•  vicinity  of  our  house. 

Municipal  Taxation. — State  taxation    is  money 

•  paid  by  the  subjects  of  a  sovereign,  for  which  they 
-obtain  security  of  life  and  property.    But  in  addi- 
tion to  this  there  is  another  form  of  taxation,  called 
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municipal  taxation.  By  this  is  to  be  understood, 
the  payment  of  a  certain  small  sum  of  money  by  the 
inhabitants  of  a  municipality,  iu  return  for  the  great 
nujnber  of  benefits  that  aie  conferred  on  them  by  the 
guardians  of  the  public  health — the  Municipal  Com- 
missioners. A  tax  for  this  purjjose  may  be  directly 
imposed  upon  persons  occupying  holdings  within, 
the  municipal  limits,  according  to  their  means  andl 
j»roperty,  upon  the  annual  value  of  property,  which 
is  called  the  house-rate ;  on  carnages,  horses,  &c., 
which  is  called  wheel,  carriage,  or  horse-tax  ;  for  pure 
water  supplied,  &c. 

Many  people  think  that  such  taxation  is  unjust  andl 
that  very  little  benefit  is  conferred  on  them  in' 
exchange  for  the  taxes  paid  to  the  muuicipalitj- .  Let' 
us  enumerate  a  few  of  the  items  attended  to  by  them,, 
and  then  we  may  judge  for  oiuselves  in  the  matter :  

(1.)  The  Municipal  Commissioners  see  that  the- 
water  used  from  wells  and  tanks  is  not  contaminated : 
they  build  parapet  walls  around  and  periodicallyv 
clean  out  and  deepen  wells.  They  prevent  the  people- 
from  fouling  the  water.  In  many  towns  they  havet 
]U'ovided  public  water  works,  by  means  of  whicl! 
the  water  is  conveyed  to  the  doors  of  the  people. 

(2.)    They  light  up  our  streets  at  night. 

(3.)  They  provide  public  latrines,  and  daily  c 
periodically  remove  the  contents,  both  from  thesi 
and  from  private  privies. 

(4.)  They  provide  sewers,  or  lay  main  and  sub 
innin  drains,  to  remove  all  the  i^efuse  water  froi 
onr  hoixses. 
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(o.)  They  kee})  ilic  roads  and  lanes  in  a  state  of 
repair,  and  have  them  regularly  swept,  so  that  the 
dried  up  particles  of  dirt  may  uot  injure  our  lungs, 
eyes,  and  elotlu's.  Tliey  cart  away  the  dry  refuse 
collected  from  road  sweepings  and  from  hoiises,  and 
they  water  our  roads. 

(6.)  They  see  that  the  vendors  of  food  do  not 
expose  for  sale  any  vegetables,  food,  meat,  bread,  rice, 
dhall,  atta.  or  other  kinds  of  food  that  are  unwhole- 
some, and  if  such  food  is  exposed,  they  take  steps  to 
have  the  vendors  punished. 

(7.)  Tn  times  of  epidemic  diseases,  they  provide 
us  with  hospitals  to  be  treated  in,  or,  if  necessary, 
send  medicines  to  our  houses. 

(H.)  They  ])revent  our  neighbours  fiom  doing 
anything  that  is  likely  to  be  injurious  to  health. 

There  are  many  other  points  attended  to  by  Muni- 
cipal Committees,  but  these  are  enough  to  show  that 
our  welfare  is  looked  after  to  no  sixiall  extent  by  them. 

It  is  nnfaii-  that  a  Government  should  defray  the 
expenses  incurred  in  these  different  ways.  To  our 
mind,  the  granting  of  money  by  Governments  for 
such  purposes  is  like  giving  alms.  We  should  not 
like  to  roam  about  the  streets  asking  for  money  and 
food  ;  nor  should  A\  e  like  to  go  to  our  neighbours 
and  say,  "  We  came  to  beg  for  money  to  pay  for  the 
laying  of  a  house  drain,"  or  "  for  the  payment  of  the 
monthly  salary  of  a  scavenger." 

It  is  necessary  and  unavoidable  that  we  contribute 
our  shar(\  no  matter  how  small  it  be,  towards 
defraying  the  expenses    incurred  in   keeping  our 
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surroundings  in  a  sanitary  state,  to  preserve  our 
health,  and  protect  us  from  disease.  Remember 
that  no  one  receives  any  profit  out  of  municipal 
funds.  The  tax-payers  themselves  are  the  only 
gainers.  Whatever  is  carried  out  by  Municipal 
Corporations  is  for  our  good.  When  such  matters 
as  we  have  referred  to  are  under  the  guidance  and 
supervision  of  an  educated  body  of  well-chosen  men, 
they  are  carried  out  more  uniformly  and  economi- 
cally than  could  be  done  by  private  individuals 
collectively.  The  members  of  the  Municipal  Com- 
mittee are  so  chosen  or  appointed  as  to  be  represent- 
atives of  the  main  classes  of  tlie  commnnity. 

Vital  statistics. — Vital  statistics  is  a  branch  of 
sanitary  science,  which  deals  with  the  application  of 
figures  to  human  life.    Their  object  is  to  show  us 
what  degree  of  healthiness  or  unhealthiness  prevails 
in  the  country,  and  in  different  parts  of  it,  in 
towns  and  in  the  several  division  of  towns,  and 
in  villages.     They  point  out  at    a  glance  what 
part  of  a  town  is  most  unhealthy,  and  thereby 
direct   our    efforts   to   insanitary    places.  Vital 
statistics    are   most   useful   to   sanitary  officers, 
for  by   such   figures  they  can  tell  at  once  the 
actual  state  of  health  of  a  place.    Further,  by  such 
statistics,  we  are  enabled  to  tell  to  what  extent 
vaccination  prevents  small-pox,  and  to  what  extent 
epidemics  of  special  diseases  are  fatal.    In  prepar- 
ing such  statistics  there  are  many  points  taken  into 
account.    The  chief  are   (1)  the  annual  mortality, 
that  IS,  the  deaths  in  a  year  out  of  a  certain  number 
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of  the  population,  which  number  is  usually  taken  as 
1,000 ;  (2)  the  annual  rate  of  increase  or  decrease  of 
the  population,  that  is,  the  excess  or  diminution  of 
births  over  deaths ;  (3)  the  actual  causes  of  death ; 

(4)  the  relative  amount  of  sickness  to  the  population ; 

(5)  the  number  of  births  per  1,000  per  annum  ;  and 

(6)  the  relative  number  of  live  to  still-births.  These 
and  other  points  of  great  value,  but  of  less  popular 
interest,  are  brought  out  by  properly  prepared  vital 
statistics. 

In  nearly  all  municipalities  now,  we  have  laws 
imposing  on  inhabitants  the  necessity  of  registering 
eveiy  birth  within  a  certain  period  after  its  occurrence. 
The  registering  office  may  be  a  police-station  or  the 
court-house,  or  some  specially  appointed  place  in  the 
municipality.  The  same  holds  good  with  deaths. 
A  death  must  be  reported  invariably  Avithin  48  hours 
of  its  occurrence.  This  report  should  give  the  name, 
age,  and  sex  of  the  person  deceased,  and  the  name 
of  disease  that  caused  death  ;  this  latter  should  be, 
if  possible,  certified  by  a  medical  man.  This  practice 
would  be  a  great  safeguard  against  homicide*  in  its 
various  foi-ms. 

Public  and  Pauper  Hospitals.— In  every  civilised 
country  there  are  hospitals  for  the  treatment  of  the 
poorer  classes,  or  for  those  who  cannot  afford  to  call  in 
a  doctor  to  treat  them  at  their  homes.  Such  hospitals 
ai'e  kept  up  either  at  the  expense  of  the  State  Trea- 
suiy,  or  by  private  donations  and  contributions. 


*  Homicide  is  the  killing  of  one  man,  or  human  being,  by 
anothej-. 
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Sometimes  both  methods  are  combined  to  defray  the 
expenses  of  these  institutions.    Government  educate 
men  to  serve  in  these  hospitals  as  doctors.    At  t'acb 
hospital  a  proper  establishment  is  kept  to  look  after 
the  sick,  and  medicines  of  the  best  kind  are  supplied. 
All  persons  coming  for  treatment  get  every  attention 
shown  them  and  ax^e  treated  free  of  charge.    This  is  a 
very  benevolent  custom.    The  Government  have  now 
established  dispensaries  and  hospitals  in  almost  all 
parts  of  India,  which  are  in  charge  of  medical  men 
thoroughly  qualified  to  carry  out  the  work  entrusted 
to  them.  A  large  amount  of  work  is  done  in  these  dis- 
pensaries and  hospitals.   Amongst  certain  castes  of 
Hindus  and  others,  there  appears  to  be  a  great  dis- 
like to  coming  to  public  hospitals  for  treatment ;  they 
think  that  by  so  doing  their  chances  of  getting  better 
are  lessened.    The  contrary  is  the  case.  In  all  serious 
cases  of  illness  in  the  houses  of  the  poor,  the  patient 
cannot  get  in  his  home  the  attention  he  requires.  As 
a  rule,  he  is  living  in  an  insanitary  house,  with  a. 
deficiency  of  air  (and  even  that  air  foul),  and  receiv- 
ing much  less  care  than  he  would  in  a  hospital ;  in 
short,  he  is  in  a  state  of  poverty  with  all  its  evils  and 
miseries.    Yet  he  prefers  this  squalor,  wretchedness, 
and  affliction,  to  going  to  a  hospital,  specially  con- 
structed for  the  care  of  the  sick  poor,— a  hospital  with 
a  good  establishment,  good  food,  and  good  medicines. 
When  his  disease  assumes  a  fatal  form,  he  frequently, 
as  a  last  resource,  comes  to  hospital.    At  this  period 
medicines  are  of  little  avail.    Doctors  are  as  incapabl  e 
■of  dispelling  fatal  diseases  by  charms  as  other  people 
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are.  Failing-  to  go  to  the  hospital,  the  unfortunate 
pauper  interviews  a  quack,  kobaraj,  or  pausari,  who 
fi-equently  gives  some  powerful  medicine  that  does 
more  harm  than  good.  These  quacks  know  nothing 
about  the  scientific  treatment  of  disease.  How  can 
they?  They  have  had  no  special  education  or  train- 
ing in  it. 

A  poor  man,  therefore,  should  always  go  to  the 
public  hospital  or  dispensary  in  his  town,  village,  or 
hufffce  if  he  feels  unwell.  By  doing  so.  he  gives 
himself  every  chance  of  being  able  to  return  to  his 
work  soon.  He  .should  never  allow  the  disease  to 
remain  until  there  is  no  hope  of  its  being  cured. 

We  must  remember  that  such  hospitals  ai'e  only 
intended  for  the  treatment  of  the  poorer  classes  ;^ 
wealthy  people,  in  taking  advantage  of  them,  carry 
out  a  species  of  fraud.  This  does  not.  of  course, 
refer  to  emergencies,  but  to  ordinary  every-day 
practice.  The  well-to-do  should  send  for  a  doctor  to 
treat  them  in  their  own  houses.  In  all  cases  we 
should  do  whatever  the  doctor  tells  us,  otherwise  we 
deci'ease  the  chances  of  our  rapid  recovery.  We 
should  go  to  one  doctor  and  have  no  other.  We 
.should  not  allow  meddlesome  people  to  interfere  with 
our  doctor's  advice  or  ti-eatment ;  nor  should  we  be 
constantly  changing  our  treatment.  Never  go  to 
kobarajs,  quacks,  or  charlatans,  and  never  rely  on 
those  who  profess  to  be  able  to  dispel  disease  by 
charms  or  by  the  casting  out  of  evil  spirits. 

Use  of  Patent  Medicines. — Many  people  are 
constantly    using    patent    medicines   in   the  most 
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indiscriminate  way.  This  is  a  very  bad  habit.  The 
composition  of  patent  medicines  is  usually  kept 
secret,  and  we  should  never  take  any  drug  if  we  do 
not  know  of  what  it  consists. 

Some  persons,  even  when  well,  are  constantly  dosing 
themselves  with  naedicines  of  some  kind,  especially 
aperient  pills  or  "  opening"  medicines.    They  even- 
tually disturb  their  inside  to  such  an  extent,  that  in : 
the  absence  of  some  powerful  purgatives  the  normal^ 
function  is  not  carried  out.    When  cholera  is  about,, 
the  use  of  purgatives  is  really  dangerous,  unless  pre- 
scribed by  a  doctor.    It  is  wrong  in  principle  to  take 
medicines  if  you  are  in  health,  and  the  only  exception 
to  this  is  in  case  you  live  or  work  in  a  malarious 
district,  where  the  habitual  use  of  small  doses  of 
■quinine  prevents  ague  and  its  allies. 

Except  for  simple  complaints,  you  should  not  use 
medicines  without  consulting  a  doctor.  If  you  are 
obliged  to  prescribe  for  yourself,  never  take  anything: 
but  the  simplest  remedies.  Never  take  a  powerful 
or  poisonous  drug,  unless  it  has  been  specially  ordered 
by  a  physician. 

Sale  of  Poisonous  Drugs. — We  might  here  men- 
tion that  bazaar  medicine  vendors,  ov  pausaries,  are, 
throughout  a  great  part  of  India,  allowed  to  sell 
poisonous  medicines  to  any  one  wishing  to  purchase 
ihem.  Yearly,  a  large  number  of  fatal  cases  of 
poisoning  arises  from  this  cause.    Opium,*  arsenic,t 

*  Opium  is  the  dried  juice  of  the  poppy,  grown  abundantly 
in  India. 

t  White  arsenic  or  sunlcya  is  that  sold  in  the  bazaars. 
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uux  vomica,*  preparations  of  mercury,  and  otlier 
powerful  medicines  can  all  be  purchased  in  large 
({uantities.  Almost  weekly  we  see  cases  of  mercurial 
poisoning  from  the  ignorant  use  of  rus-kapoor.f  In 
England  such  poisonous  drugs  are  not  allowed  to  be 
sold  unless  prescribed  by  a  physician,  and  their  sale 
should  be  prevented  in  this  country  also. 

Disinfectants. — A  disinfectant  is  an  agent  that  is 
capable  of  destroying  putrid  or  decomposing  organic 
matter,  and  of  preventing  the  action  of  germs  causing 
disease,  or  destroying  the  vitality  of  such  gei-ms. 
Deodorants  are  substances  that  remove  foul  smells. 
Some  of  these,  as  charcoal,  by  oxidising  the  body 
causing  the  smell,  are  both  deodorants  and  dis- 
infectants. Others,  as  tobacco  and  camphor,  merely 
hide  smells.  Antiseptics  are  bodies  which  prevent 
putrefaction. 

Some  kind  of  disinfectant  should  be  kept  in  every 
household ;  yet  its  use  should  not  interfere  with  an 
abundant  supply  of  fresh  air  ;  nor  does  its  presence 
reiiiove  the  necessity  of  cleanliness  in  its  widest 
meaning. 

The  most  useful  disinfectants  in  India  are — Heat, 
Sulphurous  Acid,  Garbolic  Acid,  Phenyle,  MacDougaVs 
Foivder,  Calvert'' s  Carbolic  Powder,  Sulphate  of  Iron, 
Sanitas,  Charcoal,  Lime,  Chloride  of  Lime,  and 
Chloride  of  Zinc. 

*  Nv,x  vomica  is  the  seed  which  yields  stryclmine. 

t  A  veiy  impure  compound  of  mercury  is  freely  used  by 
t  he  people  of  India  as  a  medicine.  It  is  known  as  rus-kapoor, 
and  consists  of  a  mixture  of  corrosive  sublimate  and  calomel. 
This  is  highly  dangerous  to  use. 

16 
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Heat  as  a  disinfectant  may  be  dry  or  moist.  JJnj 
heat,  as  a  rule  (except  that  of  the  sun),  is  only 
practically  useful  when  the  things  to  be  disinfected 
are  small  in  bulk.  This  form  of  disinfection  may  be 
carried  out  in  a  sort  of  baker's  oven,  having  wooden 
cross-bars  on  which  to  hang  the  articles  requiring- 
purification.  Moist  heat  as  a  disinfectant  is  chiefly 
useful  in  disinfecting  soiled  clothes  of  patients  suffer- 
ing from  cholera  or  infectious  diseases.  The  clothes 
may  be  steeped  in  the  boiling  water.  Articles  of 
furniture  may  also  be  purified  to  a  certain,  extent,  by 
pouring  boiling  water  upon  them. 

Sulphurous  Acid  for  disinfecting  purposes  is  gener- 
ated by  burning  sulphur  on  live  coals.  It  is  chiefly 
useful  for  fumigating  rooms  that  have  been  rendered 
infectious  by  small-pox  and  cholera  patients.  Lar<>'t! 
quantities  of  sulphur  are  to  be  used — a  pound  at 
least  for  every  1,000  cubic  feet  of  air  space ;  and  before 
commencing  the  burning  process,  all  the  doors,  win- 
dows, chimneys,  chinks,  or  other  apertures  communi- 
cating with  the  outside  air,  should  be  closed.  After 
the  sulphur  fires  within  have  become  extino-uished 
the  doors  and  windows  should  be  opened,  and  cur- 
rents of  air  allowed  to  pass  through  them  for  six 
hours. 

Carbolic  Acid  is  a  valuable  disinfectant,  but  it  is 
poisonous.  It  is  commonly  used  mixed  with  some 
simple  coloured  powder,  in  which  form  it  is  much 
safer.  Such  powders  are  found  in  MacDougaVs 
powder  and  Calvert's  carbolic  powder.  For  the  disin- 
fection of  drains,  privies,  and  bath-rooms,  a  solution 
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of  carbolic  acid  is  much  mow  effective  than  the 
carbolic  powders.  The  solution  should  not  be  less 
than  one  part  of  acid  to  50  of  water,  and  in  this  form 
it  may  be  sprinkled  about  the  room,  or  the  floors  of 
a  sick  chamber  may  be  washed  with  it.  In  case  of 
infectious  disease,  the  sick  may  be  screened  off  fi*om 
the  healthy  by  a  sheet,  saturated  with  the  carbolic 
solution,  hung  outside  the  door.  All  infected  linen 
from  the  sick  patient  should  be  steeped  in  such  a  solu- 
tion, before  being  removed  from  the  room.  For  this 
latter  purpose  carbolic  acid  solution  is  particularly 
useful. 

Phenyle  is  a  very  convenient  preparation  for  the^se 
purposes. 

Sulphate  of  Iron  is  a  cheap,  although  a  weak,  dis- 
infectant. It  can  always  be  got  in  the  bazaars.  It 
cannot  be  used  for  disinfecting  clothes,  for  it  would 
iron-mould  them.  Its  use  is  limited  to  drains,  cess- 
pools, simdasses,  and  rubbish  heaps,  for  all  of  which 
it  is  very  satisfactory  in  a  state  of  solution. 

Charcoal  is  a  disinfectant  as  well  as  a  deodoriser. 
It  contains  in  its  meshes  eighteen  times  its  volume  of 
oxygen,  which  is  capable  of  oxidising  any  organic 
matter  with  which  it  is  brought  into  contact.  If  the 
air  of  a  room  is  impure,  and  no  proper  ventilating 
arrangements  are  available,  charcoal,  suspended  in 
oi^en  network  baskets,  is  a  simple  and  useful  purifier  ; 
it  is  also  useful  in  purifying  cess-pools  and  filthy 
cisterns. 

Lime. — Ordinary  Lime  is  a  cheap  agent  with 
feeble  disinfectant  properties.    A  layer  of  it  laid  in 
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offensive  drains  of  filtliy  accumtilations,  removes 
foul  smells. 

Chloride  of  Lime  Solution  is  a  powerful  disinfectant, 
and  may  be  used  to  disinfect  clothes  and  furnitui^e, 
and  the  walls  of  rooms. 

CJiloiide  of  Zinc  is  likewise  a  powerful  disinfect- 
ant, and  may  be  used  in  much  the  same  way  as  the 
chloride  of  lime. 

Every  house  should  contain  some  disinfectant. 
Cheap  disinfectants  of  some  kind  are  always  procur- 
able in  the  bazaars.  In  cases  of  necessity,  the  houses 
of  the  poor  can,  in  most  municipalities,  be  supplied 
with  disinfectants. 


CHAPTER  X. 


INFLUENCE  OF  LIGHT  ON  HEALTH. 

"Y^^E  cannot  overrate-  the  influence  of  light  on 
health.  A  house  that  is  constantly  in  a 
•greater  or  lesser  degree  of  darkness  is,  as  a  rule, 
unhealthy  to  live  in.  This  is  especially  seen  in  houses 
that  are  placed  low  down,  and  in  valleys,  where  the 
shadoAv  of  the  adjacent  hills  keeps  out  the  sun's  rays 
for  the  greater  part  of  the  day.  It  is  also  seen  in  the 
case  of  small  and  low  houses  surrounded  by  tall  ones, 
oi-  in  houses  surrounded  by  too  many  trees. 

Light  plays  an  important  part  in  carrying  out  the 
functions  of  all  animal  and  vegetable  life.  When 
the  sun  fails  to  shine  for  two  or  three  days  together, 
we  feel  dull  and  depressed.  When  it  appears  again 
our  spirits  brighten,  and  we  become  once  more 
happy.  A  blind  beggar,  on  being  asked  what  he 
most  wished  to  see,  replied,  "  The  light  of  the  sun." 
The  first  thing  a  baby  takes  notice  of  is  light.  He 
stares  at  the  windows  or  at  the  candle  or  lamp. 

In  India,  as  a  rule,  we  cannot  complain  of  defi- 
ciency of  light.  In  densely- populated  and  closely- 
packed  houses,  however,  the  light  is  often  shut  out. 
In  some  parts  of  the  world,  as  towards  the  North 
Pole,  people  are  for  six  whole  months  in  utter 
darkness.    Their  day  and  night  each  lasts  six  months. 

Light  helps  in  many  ways  to  make  us  happy.  It 
enables  us  to  see  and  love  all  that  is  beautiful  in 
S'ature.    When  we  are  happy,  all  things  we  do 
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afford  pleasure  ;  we  can  tlien  eat  better,  digest  uuv 
food  better,  and  take  much  interest  in  our  daily- 
work.  We  should  remember  that  it  is  a  large 
number  of  apparently  trifling  pleasures  in  life  that 
make  up  this  world's  happiness.  We  should  always- 
endeavour  to  live  in  houses  that  are  bright  and 
cheerful.  A  plant  that  is  deprived  of  light  soon 
loses  its  natural  colour  and  becomes  pale  and  white.. 
If  two  or  three  generations  of  this  plant  are  pro- 
duced under  the  same  conditions,  the  plant  dies  out. 
In  plants  growing  within  houses,  we  notice  that  tlie 
growing  leaves  and  the  flowers  always  face  the  light, 
and  even  the  entire  plant  itself  tends  to  grow  to- 
wards the  light.  The  branches  that  cannot  get  any 
light  whither  away  or  die  off.  In  the  absenci;  of 
light  the  nutrition  of  plants  is  interfered  with. 

In  the  chapter  on  aik  we  referred  to  the  griH'U 
colouring  matter  of  leaves*  taking  up  the  carbon  and 
giving  out  the  oxygen  of  the  carbonic  acid  gas  of 
the  air.  This  change  can  only  be  carried  out  in  the 
presence  of  light.  In  our  own  blood  the  red  blood 
cells  contain  a  colouring  mattert  which  is  able  to 
take  away  the  oxygen  from  the  air  and  use  it  for 
the  body  ;  this  also  is  best  carried  out  in  the  light. 
In  the  absence  of  light  we  get  pale,  out  of  health,  and 
subject  to  many  diseases.  Children  dwelling  in  dark 
houses  are  often  dwarfed  in  stature,  thin,  and  weak. 

If  you  wish  to  prevent  a  bird  from  singing  you 
cover  up  its  cage  ;  a  bird  sings  only  when  it  is 

*  This  green  colouring  matter  is  called  Chlorophyll . 

t  The  colonring  matter  of  the  blood  is  called  hoinmilohii, . 


CHAP.  X.]       INFLUENCE  OV  LIGHT  ON  HEALTH.  187 

happy.  In  schools  it  is  particularly  necessary  that 
thei*e  should  be  plenty  of  light. 

The  above  refers  to  natural  light — the  gift  of  the 
sun.  It  is  also  necessary  that  we  should  have  artiji- 
cial  liglit.  This  is  supplied  in  the  form  of  lamps 
(in  which  common  or  mineral  oil  is  used),  candles, 
gas,  or  the  electric  light.*  Except  in  some  of  the 
large  towns,  gas  has  not  been  brought  into  general 
use  in  India  yet.  It  may  be  said,  however,  that  for 
convenience,  wherever  possible,  gas  should  be  used. 
Gas  lights  destroy  moi*e  air  than  oil  lights  ;  there- 
fore, in  houses  with  gas  we  must  provide  for  more 
ventilation.  Mineral  oil  lamps  give  very  good  light. 
Special  lamps  are  used  for  particular  purposes,  but 
it  is  the  reading  lamp,  and  lamps  used  for  close  work, 
that  are  so  important.    We  shall  refer  to  this  shortly. 

Large  windows  and  properly  placed  doors  allow  lots 
of  light,  as  well  as  air  into  the  house.  The  inside  of 
the  walls  of  rooms  should  not  be  painted  a  dull  colour. 
Abundance  of  lio-ht  in  a  room  will  indicate  where  dirt 
lies  and  what  places  should  be  cleaned.  Large  doors 
and  windows,  further,  allow  light  to  enter  rooms 
late  in  the  evening,  so  that  you  save  oil  and  candles. 

It  is  exceedingly  injurious  to  the  health  of  women 
and  children  to  be  pent  up  in  the  small,  dark  rooms 
of  some  zenanas. 

We  must  not,  on  the  other  hand,  expose  ourselves 
to  the  direct  rays  of  a  warm  sun,  without  being 

*  Electric  light  is  produced  by  heating  a  suitable  body  to 
incandescence  by  causing  a  current  of  electricity  to  pass 
Jirough  that  body.  Tlie  substanci;  usually  oni])loyed  for  the 
purpose  is  carbon. 
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protected  by  an  umbrella  and  proper  head-dress. 
Children  often  get  severe  fevers  and  headache  from 
doing  this.  Those  who  have  to  woi-k  constantly 
in  the  sun  for  their  daily  bread  get  accustomed  to  it. 

Snakes,  rats,  &c.,  come  out  in  the  dark.  Abun- 
dance of  light  keeps  them  away.  Schools  should  be 
always  bright  and  cheerful.  On  one  occasion  a 
school  was  surrounded  by  a  large  number  of  tall 
trees,  which  prevented  light  entering  the  windows. 
The  children  were  found  to  be  constantly  ill  and 
dull.  The  trees  were  cut  down,  and  the  pupils 
recovered  and  continued  in  good  health. 

Reading  Light. — The  light  for  reading  by  should 
be  steady,  uniform,  and  sufficient  in  quantity,  but 
not  in  excess ;  the  print  or  other  work  on  which  the 
light  falls,  should  be  properly  illuminated,  but  the 
eyes  ought  to  be  pi-otected  from  the  glare  of  the 
light  itself.  If  these  conditions  are  fulfilled,  arti- 
ficial light  is  no  more  injurious  to  the  eyes  than  is 
daylight.  If  the  eyes  are  normal,  a  person  may 
go  on  using  this  artificial  light  for  a  considerable 
time.  In  many  of  the  business  offices  in  large  towns 
in  England,  the  work  is  carried  on  by  gas  light  all  day. 
The  use  of  the  common  chiragh  for  reading,  or  any 
close  work,  is  bad  for  the  eyes ;  it  gives  a  dim  and 
varying  light,  and  smokes.  So  is  a  single  candle,  but 
two  candles  protected  by  proper  glass  chimneys,  are 
very  convenient  to  use  and  not  injurious  to  the  eyes. 

The  lighting  of  streets  is  necessaiy  to  prevent 
accidents.    No  carriage  or  vehicle  of  any  sort  should! 
be  allowed  to  move  at  night  without  lights 
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OFFENSIVE  TRADES  AND  TRADES 
'  INJURIOUS  TO  HEALTH. 

Slaughter-houses — Tanneries — Cemetei'ies. 

A  LMOST  all  offensh'e  trades  owe  their  unpleas- 
XjL  antness  and  injurioTis  effect  on  our  bodies  to 
the  decomposition  of  animal  matter.  In  this  decom- 
position various  fonl-smelling  gases  are  constantly 
3eing  given  off,  which  in  some  cases  spoil  the  air  of 
the  entire  neighbourhood  ;  as  an  instance,  we  need 
only  refer  to  the  disgusting  smells  arising  from 
Dadly-managed  tanneries. 

It  is  one  of  the  privileges  of  all  free  people  to  be 
jupplied  with  air.  Air  is  not  the  property  of  any 
jne  person.  No  one  has  a  right  to  contaminate  his 
leighbour's  air.  It  is  not  an  outrage  upon  his 
leighbours  if  a  man  alone  breathes  the  air  he  vitiates. 
But  air  obeys  the  laws  of  all  gases,  rapidly  diffusing ; 
therefore,  all  the  inhabitants  of  an  area  in  which  an 
)ffensive  trade  is  carried  on  are  equally  affected.  In 
)ther  words,  the  man  engaged  in  offensive  trades 
nside  towns  and  hiistees  takes  to  himself  the  right 
;o  render  unfit  for  breathing  the  air  which  is 
common  property. 
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We  would  strongly  urge  tlie  prevention  of  all  " 
sucli  trades  within  villages,  towns,  municipalities,.  ' 
and  cities  ;  and  f  urtlier,  that  properly-chosen  places^  ' 
be  allotted  for  them.  ' 

We  will  now  enter  into  the  consideration  of  a  few* 
of  these  trades  : — 

Slaughter-houses. — Decomposition  of  animal  mat- 
ter  and  garbage  is  the  chief  cause  of  the  injurious- 
influence  of  slaughtei-ing  animals  within  inhabited! 
places.  In  the  process  of  killing,  large  volumes  of 
blood  flow  over  the  ground  and  soak  into  it.  Follow- - 
ing  this  we  have  the  clearing  of  the  entrails,  theiri' 
contents  being  scattered  about  the  slaughtering: 
place;  decay  soon  begins,  and  continues  until  thei' 
next  day's  slaughtering  commences.  If  there  are;' 
drains,  the  blood  flows  into  them,  but  its  offensive- - 
ness  does  not  cease  in  them ;  for,  instead  of  beings 
limited  to  the  area  of  the  slaughter-house,  it  becomess 
diffused,  and  putrefaction  of  this  animal  matterr 
goes  on  along  the  entire  line  of  the  drain.  Such 
processes  as  these  are  boimd  to  affect  the  health  of 
those  around. 

Any  one  who  wishes  to  verify  these  statements,-, 
and  to  ascertain  the  nature  of  the  nuisance,  has  only\ 
to  visit  a  lai'ge  and  neglected  slaughter-house,  thatt 
is,  one  neglected  as  to  its  sanitation. 

In  a  large  slaughter-house  which  we  recently}' 
inspected    several  hundred   sheep  and   goats  aree 
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slaughtered  daily.  The  offal,  dung,  &c.,  of  the 
animals  remain  on  the  ground  sometimes  for  days, 
and  the  soil  is  saturated  witli  the  decomposing  blood 
that  has  soaked  in  it.  The  resiilt  is  a  condition 
unspeakably  revolting. 

In  all  municipalities,  towns,  and  villages  there 
should  be  a  special  place  allotted  for  the  slaughter- 
ng  of  animals.  In  villages  this  may  be  conveni- 
mtly  carried  out  under  trees  at  a  distance  from 
;he  village ;  but  iu  large  municipalities,  towns,  and 
nties,  it  becomes  necessary  to  erect  proper  slaughter- 
^-ards  in  the  outskirts. 

In  making  such  slaughtei-houses  T  would  urge 
he  necessity  of  attention  to  the  following  rules  : — 
Slaughter-houses  should  be  at  least  fifty  yards  from . 
ill  dwelling-houses.  They  should  be  thoroughly 
T^entilated  by  being  in  direct  communication  with 
he  external  air  on  all  sides.  In  most  cases,  a 
simple  shed  surrounded  by  walls,  of  proper  height, 
s  all  that  is  required.  The  beams  of  the  shed 
ihould  be  provided  with  hooks  on  which  to 
luspend  the  slaughtered  animals.  The  site  for  the 
ilaughter-house  should  be  approved  of  by  some 
)erson  or  persons  in  authority.  Lairs  for  cattle 
;hould  be  provided  in  an  adjoining  yard.  The  floor 
»f  the  slaughter-house  should  not  be  below  the  level 
)f  the  surrounding  ground.  A  cistern  for  abun- 
ance  of  water  should  be  supplied  to  keep  the  place 
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clean.  The  floor  should  bo  paved  and  covered  with 
smooth  cement,  and  should  have  a  slope,  incliuing-. 
to  a  channel,  which  should  be  laid  all  round.  The 
channel  should  run  into  a  removable  receptacle  oi 
to  a  smooth-lined  cistern.  The  slaughter-house 
should  be  properly  drained,  both  within  and  without. 
The  surface  of  the  walls  in  the  interior  of  the 
slauo-hter-house  should  be  covered  with  hard,  smooth 
hydraulic  cement,  to  a  height  of  three  feet.  N"( 
water-closet,  latrine,  or  cess-pool  should  be  con 
structed  within  the  slaughter-house. 

Municipalities  ought,  as  a  rule,  to  undertake  t( 
keep  slaughter-houses  clean,  and  not  depend  on  th( 
butchers  to  do  this.  The  slaughter-house  should  b( 
cleaned  dail3^ 

Tanneries. — The  sanitary  evils  connected  witL 
the  slaughter  of  animals  do  not  cease  in  the  shambles- 
Frequently,  there  are  several  other  trades  carried  oi 
close  to  the  slaughter-houses.  The  chief  of  these  i; 
that  of  tanning.  All  tanneries  should  have  ii 
connection  with  them  a  complete  and  efficient  systen 
of  masonry  drains.  Each  drain  should  terminate  ii 
a  main  drain,  and  this  latter  should  lead  to  a  cister] 
of  such  capacity  as  to  contain  one  day's  refuse  liquid 
All  cisterns  used  should  be  built  of  masonry  ann 
lined  with  smooth  cement.  The  cisterns  shoulc 
if  possible,  be  covered.  All  the  refuse  material  usB'  i 
in,  and  produced  by,  the  trade  should  be  periodicalll 
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removed.  At  the  close  of  each  working  day,  every 
part  of  the  tannery  should  be  thoroughly  swept  and 
cleaned. 

Ckmeteriks. — The  manner  of  the  disposal  of  the 
dead  of  the  large  towns  in  India  is  a  matter  of  great 
importance.  It  is  now  generally  held  that  cremation, 
or  the  burning  of  the  dead,  is  the  most  speedy, 
cleanly,  economical,  and  wholesome  method  of 
paying  this  final  tribute.  But  caste  prejudices  and 
custom  among  certain  classes  render  disposal  by 
burial  for  the  present  the  most  popular  method.  The 
''  existence  of  grave-yards  is  still  inevitable.  Regai'd- 
ing  these  we  will  lay  dowu  a  few  L;-eneral  rules. 

In  no  case  should  they  be  placed  within  the  town 

')v  village  limits.  They  should  be  situated  apart 
;:!  from  human  habitations,  and  yet  not  so  remote  as 

to  be  inconveniently  far.  They  should  be  distant 
„i  'rom    water-courses  and   wells.     The  size  of  the 

j;rave-yard  will  depend  upon  the  population  and  the 
ir  mnual  mortality.  It  should  be  lai'ge  enough  to  last 
5  'or  at  least  thirty  years.  It  should  be  sui'ronnded 
,1  )y  good  walls,  and  should  be  split  up  into  a  certain 

lumber  of  partitions.  No  corpses  should  be  buried 
■A  it  a  depth  of  less  than  six  feet,  and  two  bodies 
J.,  hould  not  be  laid  in  the  same  grave. 

In  certain  towns,  burial  has  been  carried  out  en- 
•ei  irely  in  populated  areas.    For  example,  in  Hyder- 
il  bad  and  Chudderghat  there  is  scarcely  a  plot  of 
17 
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ground  200  yards  square  in  wliicli  u  burial  has  nott 
taken  place.    In  many  of  the  grave-yards,  so  closely»' 
have  the  bodies  been  packed,  that  in  some  cases,  om 
removing  six  inches  of  earth,  decaying  human  bodies^ 
aie  brought  into  view  ;  in  othei-  cases,  even  such 
disturbance  of  the  soil  is  unnecessary.    In  digging  a 
grave,  it  often  happens  that  the  pick-axe  or  other 
instrument  used  in  the  excavating  process  comes  into 
contact  with  the  skull  of  a  decaying  body.  Such 
revolting  occurrences  as  these  should  cause  us  tc 
obser  ve  some  rules  Avith  regard  to  the  interment  of 
the  deceased,  and  if  the  above  directions  ai-e  followed  j 
a  great  deal  in  this  diroetion  will  be  effected. 
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CHAPTER  I. 
THE  SKIN. 

iStrtictm-e  of  the  Skin — Cutis  and  Cuticle— Use  of  the  Cuticle 
—Sweat  Glands — Sebaceous  Glands — The  Hair  The 
Nails — Functions  of  the  Skin. 

'  I  ''HE  phrase  "personal  hygiene"  has  a  wide 
meaning,  and  refers  to  all  those  conditions 
of  the  body  that  can  in  any  way  affect  health. 
It  is  convenient  in  this  section  to  consider  also 
the  immediate  surroundings  of  the  individual, 
tind  theii-  effect  on  his  well-being.  We  have 
already  said  that  the  greatest  reforms  in  sanitary 
matters  are  to  be  effected  by  the  attention  of  each 
Qiember  of  the  community  to  all  that  concerns 
lis  personal  condition  and  the  state  of  his  surround- 
ings. Each  person  is  responsible  for  the  entire 
ileanliness  of  himself,  his  house,  and  its  immediate 
surroundings-     If   he  recognises  this  and  carri(!s 
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it  out,  he  will  promise  for  himself  freedom  from 
sickness.    We  shall  now  pass  on  to  consider  the' 
ways   in    which    the    personal  condition  may  he 
affected. 

To  enable    us    to    understand    the    manner  im 
which  the  warmth  of  the  body  is  kept  up,  the 
way  in  which  clothes  protect  us  from  changes  of; 
Aveather,  and  the  use  of  a  daily  bath,  it  is  necessary 
for  us  to  know  something  about  the  structure  oft 
the  skin. 

Strdcture  of  the  Skin. — Cutis  and  Cuticle. — The 
skin  is  composed  of  a  superficial  and  a  deep> 
layer.  The  superficial  layer  is  called  the  cuticle^ 
or  scarf  skin,  and  is  that  part  which  is  raised! 
by  a  blister  *  or  when  hot  water  falls  on  it.  The:' 
deep  layer,  called  also  the  cutis  or  true  skin,  iss 
made  up  of  nerves  and  blood-vessels  bound  together: 
by  an  elastic  and  fibre-like  tissue.  The  superficial! 
layer,  on  the  other  hand,  is  bloodless,  and  wheni 
damaged  does  not  give  rise  to  pain,  nor  does  it  feell 
heat  or  cold. 

The    cuticle  consists  of  many    layers    of  very\ 
miniite  flat  cells.     These  are  always  being  shedi 


*  A  blister  is  a  part  of  the  cuticle  raised  by  the  effnsioir 
of  a  serous  fluid  beneath,  but  hei-e  the  term  is  applied  to  any* 
agent  capable  of  producing  this  effect,  such  as  Cantharides  on 
Spanish  fly. 
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from  the  surface  in  the  form  of  scurf,  bat  are 
as  constantly  being  renewed  by  the  true  skin 
situated  beneath.  The  microscope  shows  us  that 
the  cells  of  tho  deep  layers  of  the  cuticle  are 
round,  and  that  these  round  cells  become  flat- 
tened as  they  approach  the  surface.  There  are 
millions  of  these  flattened  cells  in  a  square  inch 
of  skin. 

Use  of  the  Cuticle. —In  all  those  parts  of  the 
body  that  are  liable  to  friction  and  injury,  such 
as  the  palms  of  the  hand  and  soles  of  the  feet, 
the  cuticle  is  thick.  By  constant  use  the  cuticle 
becomes  hard  and  horny.  People  who  have 
ilways  worn  boots  and  shoes  cannot  walk  on 
■ough  ground  bare-footed  without  discomfort,  as 
ve  see  some  bazaar  children  do,  whose  feet  have 
)ecome  hardened.  The  blacksmith  handles  hot 
ron  without  pain,  and  the  mason  works  in  lime 
rithout  corroding*  his  flesh. 

In  the  deeper  layers  of  the  cuticle  there  is  a 
olouring  matter  consisting  of  small  dark  granules ; 
is  these  granules  that  give  the  varying  complexion 
different  races — the  Negro  of  Africa  has  an 
bundance  of  them,  the  European  only  a  small 
umber. 


*  Corrosive  substances  are  such  as  eat  .away  whatever 
irt  of  the  body  they  are  appKed  to. 
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Sweat  Glands. — Beneath  the  true  skin  are  situ- 
ated the  roots  of  the  hair  and  two  sets  of  glands, 
— one  which  secretes  the  sweat,  and  the  other 
which  secretes  an  oily  substance  that  serves  to 
keep  the  skin  soft  and  the  hair  from  becoming  too 
hi-ittle. 

The    sweat   glands*    are    surrounded    at  their 
deeper  parts  by  a  large  number  of  minute  blood- - 
vessels,  from  which  they  take  that  which  is  required' 
to  form  sweat.     They  have  small  narrow  ducts- 
which    open    on  the    surface    of    the   body  by 
minute  orifices,  commonly  called  the  "  pores  of  the 
skin."     About  two  aiad-a-half   millions    of  these 
little    pores  are  found  on   the  skin  of  the  body. 
Sweat  is  always  being  secreted.    Sometimes  it  is> 
formed  so  rapidly  that  it  may  be  actually  seeai 
to  ooze  from  the  skin,  but  when  we  are  cool  and 
the  amount  of   perspiration  formed  is  small,  wa 
do  not  notice  it,  for    it    soaks    into    the  horny\ 
layer   of   the    skin    and  keeps    it    moist.  This; 
latter  is  called  the  insensible  perspiration  ;  it  is: 
constantly  being  evaporated  fixnn   the  surface  oi 
the  body. 

*  They  are  also  called  sudoriferous  glands,  from  fchdi 
Latin  word  sudor,  sweat.  Each  gland  consists  of  a  miiuite 
tnl)e,  which  at  its  deeper  end  coils  np  and  forms  t 
small  spherical  body  called  the  nloinerulus,  and  from  thr. 
passes  a  wavy  tube  (the  duct  of  the  gland)  to  open  on  th< 
surface. 
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Sebaceous  Glands.— The  second  set  of  little 
glands  in  the  skin  are  called  sebaceoum  glands 
because  they  secrete  an  oily  or  greasy  body  called 
>>ehnm  *  These  glands  usually  open  near  the  root 
of  a  hair.  The  fatty  material  they  form  is  con- 
veyed to  the  root  of  the  hair,  and  along  it  to  the 
surface  of  the  body  On  the  surface,  it  tends  to 
decompose,  giving  rise  to  an  offensive  odonr,  and 
forming  compounds,  which,  if  not  washed  off,  irritate 
the  skin. 

Tirr.  Hair — Protects  from  heat  and  cold,  and  helps 
to  shield  the  head  from  injui-y.    It  is  found  in  almost 
parts  of  the  body,  except  the  palms  of  the  hands 
and  soles  of  the  feet. 

Thk  Nails — Are  a  modification  of  the  skin, 
serving  the  pui^pose  of  protecting  the  tips  of  the 
fina'ers  and  toes.  When  dirt  collects  beneath  the 
tinger  nails  it  should  be  i-emoved ;  this  removal  is 
hest  carried  out  by  a  nail  brush,  soap,  and  water. 
^J'he  finger  nails  should  not  be  allowed  to  grow 
too  long.  The  toe  nails  should  be  cut  nearly 
square. 

P'fnctions  of  the  Skin. — The  skin  of  an  adult 
thi'ows  off  about  twenty  ounces  of  water  daily,  but 
this  quantity  varies  with  the  climate  and  season 
of  the  year.    In    the    hot   weather,    and  during 


*  Prom  a  Latin  word  which  means  suet. 
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severe  exercise,  for  instance,  this  quantity  may 
be  lost  by  the  skin  in  an  hour.  But  sweat  is 
not  all  water.  It  contains  some  solid,  poison- 
ous, waste  mattei's,  which,  if  not  washed  oft' 
from  time  to  time,  decay  on  the  surface  of  the 
body.  This  solid  mattei-,  if  not  removed,  tends 
to  accumulate  on  the  skin,  and  block  up  its 
pores. 

The  skin  further  serves  to  regulate  the  tem- 
perature of  the  body,  and  protect  the-  deepei- 
parts  from  injury.  Tt  also  plays  the  part  of 
a  sentient  surface  for  the  i-eception  of  sensory 
■impressions. 


CHAPTER  TI. 


EXERCISE. 

Muscles—Need  of  Exercise — Effects  of  Exercise— Exercise 
for  Children — Exercise  for  Roys— Exercise  for  Girls — 
Lawu  Tennis — Swimming — Riding — School  liours — Time 
for  Exercise  -Rest — Idleness— Sleep. 

T  yl  rE  move  our  limbs  with  the  fleshy  parts  of  our 
body,  Avhich  are  called  muscles ;  those  which 
ai-e  under  our  control  are  called  voluntary  muscles. 
There  are  about  500  such  muscles  in  the  body,  each 
having  its  special  use,  and  all  working  in  harmony 
with  each  other. 

Muscles. — Muscles  have  the  power  of  contracting 
or  decreasing,  and  relaxing  or  increasing  in  length. 
Thf  muscles  are  nearly  all  arranged  in  pairs,  each 
muscle  having  its  opponent,  so  that  when  they  relax 
and  contract  alternately,  the  bones  to  which  they  are 
attached  are  moved.  If  we  bend  up  the  arm  and 
close  the  fist  firmly,  we  feel  a  hard  lump  in  front  of 
the  middle  of  the  upper  ai^m.  This  lump  is  the 
biceps  muscle  (of  w^hich  school-boys  are  so  proud, 
when  it  is  well-developed)  which  has  undergone 
foiitraction.  If,  at  the  same  time,  we  feel  the  muschi 
at  the  back  of  the  arm,  we  will  find  it  relaxed  and 
soft. 

But  there  are  other  muscles  over  whicli  we  have 
no  control,  such  as  that  of  the  heart  and  those  found 
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in  the  walls  of  the  intestines  and  elsewhere ;  these 
are  called  involuntari/  vmscles. 

The  voluntary  muscles  are  composed  of  very  line 
red  fibres,  and  these  fibres  are  made  up  of  very 
minute  cells,  which  cells,  at  their  lines  of  union,  give; 
the  muscle  a  striped  appearance.  The  cells  are  filled 
with  a  living,  semi-fluid  (protoplasmic)  substance. 
The  fibres  themselves  are  bound  together  in  bundlen, 
and  the  ends  of  these  bundles  are  usually  hard  anil 
strino'-like,  to  fit  them  to  be  attached  to  bone. 

We  shall  see  what  an  important  part  the  muscles 
play  in  exercising  the  body. 

Need  of  Exercise. — By  wisely  and  regularly  using 
our  muscles  they  get  strong.  Want  of  proper  use,  or 
their  improper  use,  causes  them  to  decrease  in  size. 
If  we  expose  the  blade  of  a  steel  knife  to  moist  air  for 
some  time,  it  rusts,  and  if  left  long  enough  in  sucli 
air,  it  becomes  useless  for  the  purpose  for  which  it  was 
made.  The  same  is  the  case  with  our  bodies.  If  the 
body  is  not  kept  clean,  warm,  properly  exercised,  and 
well  fed,  we  become  ill,  weak,  and  may  waste.  Every 
part  of  our  body  must  be  properly  exercised  if  we  wish 
to  keep  healthy.  Some  people  are  naturally  lazy, 
and  as  a  result  they  are  often  ill.  On  the  other  hand, 
some  people — very  few — are  too  active,  and  waste 
away  very  much.  Others  again  take  too  much 
exercise  in  one  direction — using  one  set  of  organs  or 
tissues  too  much,  while  they  neglect  the  use  of  the 
rest. 

Effects  of  Exercise.-  -Let  us  briefly  enquire  as  to 
how  exercise  affects  iis.    In  sitting  we  breathe  much 
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slower  than  when  rmmiug.  When  we  breathe  fast 
wf  take  more  air  into  the  lungs,  and,  as  we  now  know, 
the  more  the  pure  air  that  is  taken  into  the  lungs, 
the  better  purified  is  the  blood.  The  heart  also, 
during  exercise,  works  faster,  and  drives  this  puri- 
fied blood  all  over  the  body  more  rapidly  than  when 
we  are  breathing  tranquilly  :  the  waste  mattei's  in 
the  tissues  are  removed  more  rapidly,  because  the 
blood  washes  them  out  of  the  body  more  speedily. 
The  body  is,  therefore,  better  nourished  b}'"  exex'cise. 
A 1 1  these  effects  give  us  a  good  appetite  and  increased 
power  to  digest  our  food.  Those  who  eat  to  excess, 
ami  take  but  little  exercise,  are  of  ten  ill;  they  become 
indolent  and  frequently  grow  fat. 

After  the  brain  has  been  working  for  several  hours 
it  contains  a  lot  of  waste  matters  and  requires  rest. 
These  waste  matters  interfere  with  the  proper  action 
of  the  brain,  that  is,  with  the  mental  processes-  Rxer- 
(^ise  is  the  best  means  of  getting  rid  of  these  bad 
matters,  for  by  it  we  send  a  fresh  supply  of  pure  blood 
t(j  the  brain,  which,  in  going  back' to  the  heart,  carries 
away  the  waste  matters — the  blood  washes  them  out 
as  it  were. 

HlKERCiSh;  FOR  Childrkn. — Soon  after  its  birth,  an 
infant  commences  to  move  its  limbs  about,  and  this 
has  the  same  effect  on  the  child's  system  as  the 
more  vigorous  forms  of  exercise  have  on  older 
jteople.  All  children  should  be  allowed  and  en- 
couraged to  play  games  that  give  them  exercise, 
especially  games  that  need  walking  and  running 
about.    All  games  with  balls  are  very  good  for  this 
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purpose.  The  mei-riraent  of"  children  whilst  playing 
should  not  be  in  any  way  constrained  ;  they  should  be 
allowed  to  laugh  and  shout  as  much  as  they  desire. 

Exercise  kor  Boys. — There  is  a  great  tendency 
throughout  India  to  keep  boys  constantly  at  their 
books.  It  is  necessary  for  all  children  to  attain  a 
certain  standard  of  mental  education,  but  to  effect 
this  the  bodily  training  should  not  be  sacrificed.  We 
know  that  the  examinations  of  the  present  day  are 
difficult,  but  studying  and  reading  day  and  night  are 
not  the  best  means  to  overcome  this  difficulty.  It 
should  be  remembered  that  a  lad  can,  as  a  rule,  learn 
in  eight  hours  of  the  day  as  much  as  he  can  in  twelve 
hours  ;  and  eight  hours  _/ia;etZ  attention  is  as  much  as  a 
lad  can  be  expected  to  go  through  in  the  twenty-four 
hours.  Even  with  this,  some  boys  will  break  down. 
A  boy  who  is  permitted  to  have  but  little  leisure  for 
play  grows  up  effeminate,  and  there  is  about  him  a 
general  want  of  manliness. 

It  is  well  always  to  keep  in  mind,  that  the  nature 
of  the  physical  training  that  boys  and  girls  undergo 
before  their  seventeenth  oi-  eighteenth  year  deter- 
mines the  kind  of  men  and  women  they  will  mature 
into. 

Boys,  later  in  life,  are  frequently  called  upon  to 
work  hard  for  their  daily  bread  :  when  young,  thei-e- 
fore,  they  should  be  induced  to  do  those  things  that 
will  give  them,  at  least,  a  certain  amount  of  phy.sical 
endurance.  To  enable  them  to  live,  most  men  are 
obliged  to  use  both  their  mind  and  body.  In  this  par- 
ticular, man  is  differently  circumstanced  to  the  rest  of 
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the  Animal  Kiagxloni.  For  instance,  man  is  obliged  to 
weave  clothes  for  himself  from  plant  fibres  or  from 
the  hair  of  other  animals,  to  make  implements  of 
defence,  to  cook  his  food,  &c.  The  lower  animals 
need  none  of  tlu'se  things  ;  they  are  already  pi'ovided 
ill  a  suitable  ct)iidition  by  Nature.  It  is  only  by  the 
use  of  the  brain  and  mnscles  that  these  things  can  be 
done.  You  may  say  that  savages  Avear  but  little 
clothes,  and  are  not  skilled  in  our  arts  and  sciences, 
yet  they  are  veiy  powerful.  Yes,  this  is  true  ;  but 
they  are  defective  mentally  ;  they  do  not  use  their 
brains.  The  result  is  that  most  savage  nations  can- 
not defend  themselves  against  nations  that  use  both 
their  brains  and  muscles.  Such  savage  races  are 
gradually  dying  out,  because  they  are  being  exter- 
minated by  more  intelligent  races. 

In  some  countries,  boys,  from  the  eai'liest  period  of 
their  school-days,  are  put  through  regular  courses  of 
artificial  exercises  or  gymnastics,  which,  from  the 
finu^  they  take  up,  almost  entirely  exclude  them  from 
rhe  more  natural  movements  obtained  by  running, 
jumping,  &c.  We  consider  that  such  a  system  is 
iu)t  altogether  a  wise  one.  Nothing  can  replace  the 
natural  movements  obtained  in  such  recreations  as 
chose  of  cricket,  football,  rackets,  fives,  rowing,  lawn- 
rennis,  jumping,  and  swimming,  for  boys  in  health. 
At  the  same  time,  gymnastics  ought  not  to  be  entirely 
ucglected.  There  are  many  unfortvmate  boys  who, 
from  continued  illness,  physical  defects,  and  delicacy 
of  body,  cannot  engage  in  the  ordinary  course  of 
such  games  and  recreations  as  we  hare  enumerated,. 
18 


206 


PERSONAL  UYGIBNK. 


[SKC.  II. 


without  much  iujmy  to  themselves.  To  them  these 
gymnastic  exercises,  reguhirly  carried  out  under 
proper  supervision,  are  much  the  more  beneficial. 

In  the  case  of  healthy  boys,  as  a  rule,  no  restriction 
need  be  placed  on  the  kind  of  exercise  they  take  in  the 
way  of  games,  but  the  amounf  of  exercise  ought  to 
receive  attention.  Particularly  is  this  the  case  with 
running  about,  as  long-continued  running  taxes  the 
heart  very  much.  In  many  schools  we  believe  that 
more  exercise  than  is  good  for  lads  is  indulged  in. 

For  imrposes  of  exercise^  hoys  ought  to  he  classified. 
It  is  a  cruel  thing  to  allow  strong  and  weak  boys  tfi 
play  together  and  compete  with  one  another  in  every- 
day games.  Such  a  practice  is  highly  injurious  to 
delicate  lads,  who,  in  their  attempts  to  excel  their 
stronger  and  hardier  school-mates,  are  called  upon 
for  exertions  to  which  they  are  unequal. 

The  ^^me  for  taking  exei'cise  at  school  ought  also 
to  be  regulated,  so  as  not  to  interfere  either  with 
the  mental  training  or  with  the  digestion  of  the 
food. 

Exercise  for  Girls. — The  physical  trainino-of  ''iris 
in  Indian  schools  has  hitherto  been  much  neglected, 
and  we  would  urge,  for  the  sake  of  the  present  and 
future  generations,  that  a  little  more  attention  be  paid 
to  this  matter.  In  the  present  day,  we  find  girls  and 
women  entering  into  competition  with  the  opposite 
sex  in  the  race  for  bread.  Under  such  circumstances, 
their  powers  of  endurance — mental  and  sometimes 
physical — will  often  be  put  severely  to  the  test. 
There  are  certain  walks  of  life,  of  course,  in  which 
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wt)men  iire  as  eligible  for  employment  as  men;  but 
these,  in  our  opinion,  are  not  such  as  call  for  the 
liigliest  form  oi'  physical  ability.  Nevertheless,  it  is 
necessary  that  all  girls  at  school  (and  in  their  houses, 
if  they  do  not  attend  a  school)  should  be  put  through 
a  course  of  systematic  jihysical  training. 

Many  of  the  games  and  exercises  in  which  boys 
take  so  much  delight  would  be  equally  suitable  for 
girls.  As  instance.^  of  suitable  exercises  for  gii'ls,  we 
have  g3'mnastics,  rackets,  fives,  rowing,  walking, 
running,  swimming,  riding,  and  lawn  tennis. 

IjAwn  Tennis —  Is  a  game  that  should  be  regularly 
taught  to  girls  in  schools,  in  the  same  way  that 
cricket  is  taught  to  boys  in  public  schools. 

Swimming — Is  an  exercise  peculiarly  suitable  for 
girls,  as  it  brings  into  play,  without  too  much  strain, 
almost  all  the  muscles  of  the  body. 

For  depoz'tment  and  grace  of  cai-riage,  there  are 
few  better  exercises  than  rowing,  and  it  should  be 
systematically  practised  whei'ever  an  opportunity  for 
it  is  afforded. 

Riding,  too,  is  good  exercise  for  them,  for  it  re- 
IVeshes  both  the  mind  and  body,  but  it  ought  not  to 
be  indulged  in  too  jnuch,  until  growth  has  almost 
<-ea.sed. 

To  take  advantage  of  any  of  these  exercises  or 
games,  however,  without  risk,  it  is  necessary  that  all 
constriction  of  the  chest,  abdomen,  neck,  and  feet  be 
(li.«!pensed  with. 

One  of  the  great  difficulties  in  securing  proper 
exercise  for  girls  and  women  is  tlie  expense  that 
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attaches  to  most  of  the  pursuits  we  have  enumerated. 
Another  difficulty  rests  in  the  fact  that  women  and 
grown-up  girls  cannot  play  ahout  in  open  fields  like 
men  and  boys. 

With  regard  to  gymnastic  exercises,  we  may  say 
that  they  are  the  best  form  of  in-dooi:  I'ecreation  for 
girls  ;  but  they  should  be  (tarried  out  under  strict 
supervision,  and  all  feats  practised  should  be  such  as 
do  not  put  too  much  strain  on  any  one  part  of  the 
body.  All  such  exercises  should  be  carefully  selected, 
and  they  should  never  be  indulged  in  to  excess. 

The  remarks  we  have  made  with  I'egard  to  the 
games  and  pastimes  for  girls  apply  equally  to  boys, 
with  this  difference,  perhaps,  that  boys  do  not  require 
the  same  rigid  supervision  that  girls  do. 

School-hours. — Too  long  school-hours  are  bad  for 
children.  The  hours  of  learning  should  be  propex^ly 
proportioned  to  the  hours  of  play.  When  in  school 
their  2^ositions  shonld  be  frecpently  altered.  Some 
lessons  should  be  heard,  taught,  or  learnt  standing. 
Children  should  not  have  their  whole  time  out  of 
school  taken  up  with  learning  lessons. 

Time  foe  Exercise. — We  should  not  take  any 
severe  exercise  after  long  abstinence  from  food,  nor 
immediately  after  a  meal.  There  is  an  old-fashioned 
prejudice  in  favour  of  exercise  before  breakfast :  this 
may  be  suited  to  the  strong  and  healthy,  but  it  is 
entirely  unfitted  for  the  weak  and  delicate.  On  first 
rising  in  the  morning  the  pulse  is  low,  the  skin 
relaxed,  and  the  system  subjected  to  cold  and  depress- 
ing 'influences.    Feeble  persons,  therefore,  need  to  be 
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well  braced  up  with  food  before  going  into  the  out- 
door air  in  the  early  morniuc'. 

People  who  have  passed  the  age  of  thirty-five 
years  should  avoid  all  such  exei'cises  as  call  for 
violent  or  prolonged  muscular  strain.  After  this  age 
the  different  oi-gans  are  not  so  elastic  as  they  were 
at  an  earlier  period  of  life,  and  they  do  not  recover 
the  discomforts  of  ovei'-exercise  so  readily.  They 
should  be  specially  careful  in  entering  competitive 
games  demanding  eonsidei^able  and  sudden  exer- 
tion. 

Rest. — Rest  differs  from  idleness  ;  it  is  a  necessity 
after  a  certain  amount  of  any  kind  of  labour,  mental 
or  physical.  When  we  are  tired  of  study  and  all 
kinds  of  mental  work,  wearied  of  muscular  exercise 
and  of  recreation,  we  seek  "  Natni-e's  sweet  restorer," 
— sleep. 

Idleness  is  an  evil  habit  that  fosters  others  of  the 
same  class.  Rest  does  not  always  mean  that  we 
should  be  lying  down  oi'  doing  nothing.  For 
instance,  say  a  boy  has  been  working  at  arithm.etic 
for  a  few  hours  ;  he  gets  tired  of  tliis  subject,  and  it 
becomes  necessary  for  him  to  rest.  This  does  not 
mean  that  he  should  go  to  sleep ;  if  he  works  at 
some  other  subject  he  gets  rest.  A  blacksmith  who 
has  laboured  at  the  forge  all  day  gets  rest,  when  he 
reaches  home,  by  reading. 

Idleness  is  the  parent  of  many  diseases.  There  is 
never  any  necessity  to  be  idle  :  we  should  always 
endeavour  to  be  doing  something  useful,  something 
that  will  benefit  the  body  and  the  mind.  During 
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festivals  in  India  we  si^e  men  (and  ovun  women  too) 
getting  drank  and  behaving  in  a  disgraceful  manner. 
Tbey  are  then  subjecting  themselves  to  all  manner  of 
disease-causes.  They  could  surely  spend  their  time 
and  money  more  profitably  than  this. 

Sleep. — A  time  comes  when  both  tin;  mind  ami 
body  get  tired,  when  Ave  feel  that  we  want  a  gcntn-n,I 
rest,  which  is  obtained  in  sleep.  Sleep  is  the  most 
profound  form  of  rest  we  can  partake  of.  It  is  a, 
negative  food  for  the  brain  ;  it  retards  the  activity 
of  all  the  processes  in  the  body,  but  especially  do(^s 
it  retard  the  working  of  the  brain  :  it  slows  the  Kres 
of  the  system,  and  therefore  lessens  the  consumption 
of  fuel.  But  even  in  sleep  all  the  essential  functiojis 
of  life*  or  vital  action  are  carried  on  uninterruptedly. 
During  sleep  less  blood  goes  to  the  brain.  Sleep 
comes  naturally  to  the  tired  body  and  mind  ;  it  is 
not  necessary  to  scai'ch'after  it.  By  sleep  we  ought 
to  be  refreshed  and  comforted,  and  on  waking  in  the 
morning  we  ought  to  wake  up  like  new  people. 

In  children,  sleep  comes  in  a  few  moments  after 
lying  down  at  night  and  keeps  (ni  till  next  day. 
Many  things  tend  to  intei-fere  with  the  sleep  of 
adults.  If  we  are  too  tired  physically,  or  have  had 
much  mental  worry,  grief,  or  anxiety,  sleep  keeps 
away.  Many  people  go  on  bothering  themselves 
about  their  work  after  going  to  bed  :  this  prevents 
sleep.  Others  read  till  too  lat(^  an  hour  at  night ; 


*  These  are  the  foBctions  of  the  heart  (circulation),  luiufs 
(respiration),  and  hrain  (innervation  of  former  two)  ;  they 
constitute  what  has  been  railed  "tho  tri]iod  of  life." 
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this  is  a  bad  habit,  because  it  keeps  an  excess  of  blood 
in  the  brain,  whereas  sleep  needs  a  decrease  of  this 
fluid  there. 

Foul  air  in  a  room  may  often  prevent  sleep.  In 
India,  we  often  see  huts  that  are  too  small  for  two 
people  occupied  by  five  or  six.  The  air  in  them  is 
poisonous.  It  may  be  too  expensive  to  get  enough 
cubic  space  in  a  house,  but  there  is  no  excuse  for 
absence  of  proper  doors  and  windows  which  ensure 
good  ventilation.  Much  of  our  health  depends  on 
getting  a  proper  and  wholesome  sleep— a  sleep  to 
refresh  and  not  to  depress  us. 

Xever  eat  a  full  meal  just  befoi'e  going  to  bed. 
Our  last  meal  should  not  be  taken  later  than  seven 
in  the  evening.  If  we  eat  a  full  meal  just  before 
retiring,  our  sleep  is  restless,  heavy,  and  full  of 
horrid  dreams.  This  dreaming  shows  that  the  brain 
is  not  getting  its  proper  rest.  We  should  place  no 
ti'usfc  in  dreams ;  they  do  not  mean  anything. 

.Some  people  sleep  too  much,  others  too  little.  The 
moi'c  the  physical  or  mental  work  which  is  gone 
through,  the  more  is  the  sleep  required.  Those  who 
have  to  work  hard  all  day  for  their  living,  and  for 
hours  at  night  as  well,  scarcely  get  enough  sleep. 

Infants  require  abundance  of  sleep.  They  may  be 
pei'mitted  to  sleep  a  good  part  of  the  day  as  well  as 
all  night.  Children  require  much  more  sleep  than 
idults.  Girls  and  boys  about  twelve  years  of  age 
require  at  least  nine-and-a-half  or  ten  hours  sleep 
)ut  of  the  twenty-four.  About  seven  hours  is  enough 
"or  a  man  and  eight  for  a  woman  :    some  men, 


212 


PKR.SONAL  HYGIENE. 


[sec.  11. 


however,  reqiiire  eight  hours.  Sick  people  and  con- 
valescents requii'e  more  sleep  than  the  healthy. 

Nio-ht  is  the  time  for  sleep  for  adults.  "  Early 
to  bed  and  early  to  rise,  makes]  a  man  healthy, 
wealthy,  and  wise."  We  should  not  retii^e  later 
than  10  o'clock  at  night  nor  get  up  later  than 
5-30  o'clock  in  the  morning. 


CHAPTER  III. 


CLOTHING. 


Stylo — Excess — Changes — Selection — Light  and  unsuitable 
clothes — Children's  clothing — Sufficiency  of  clothes — 
Linen — Cotton — Woollen  materials — Silk — Warmth  of 
clothes — Colour  of  clothing — Underclothes — Bedding — 
Bedding  and  Pillows. 

'TP HE  main  objects  of  clothing  are  to  cover  our 


bodies  and  to  protect  us  from  external  influ- 
ences ;  these  influences  are  chiefly  cold,  heat,  and 
damp.  Many  of  the  diseases  from  which  we  suffer 
are  due  to  changes  of  weather  and  imprudence  about 
our  clothing  during  these  changes.  Cotton  clothes, 
for  instance,  would  be  altogether  inadequate  in  the 
cold  weather,  and  would  lead  to  colds,  coughs, 
:liarrhcea,  chills,  fever,  &c.  The  nature  of  the  cloth- 
ing we  wear  ought  to  vary  with  these  external 
nfluences — that  is,  with  the  weather.  The  changes 
)f  weather  are  extreme  in  the  Punjab  and  the 
'^orth-Westei^n  Provinces,  and  these  changes  should 
lause  us  to  wear  different  kinds  of  clothes  at 
ifferent  seasons.  The  only  exception  to  this  rule  is 
he  use  of  flannel  clothing:  flannel  may  be  worn 
i^ith  benefit  all  the  year  round.    Clothing  in  winter 
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serves  to  maintain  the  warmth  of  the  body  and  to 
exclude  the  external  cold,     in  summer,  on  the  other 
hand,  clothes  serve  to  keep  us  cool.    They  should  not  i 
absorb  the  rays  of  the  sun,  and  should  permit  of  the  i 
radiation  of  the  heat  of  the  body.  * 

Styli:. —  During  the  hot  weather,  we  should  always  ^ 
protect  ourselves  from  the  direct  rays  of  the  sun. 
Clothing  should  always  be  porous  to  allow  escape 
of  perspiration  and  access  of  air  to  the  skin.  We 
can  readily  apply  these  essential  conditions  to  the  a 
different  kinds  of  wearing  apparel.     It  is  quite  tl 
right  to  wear  light  and  white  cotton  clothes  in  X 
the  heat  of  the  summer  or  hot  weather.    The  white  n 
colour  reflects  back  the  heat,  and  thereby  tends  ta-  n 
keep  us  cool.    These  clothes  in  the  winter  will  n 
not  suit.  In  cold  weather  it  is  always  wise  to  wear  ' 
under-garments  of  flannel ;  and  even  in  summer,  it 
is  well  to  wear  merino,  or  a  mixtui'c  of  cotton  audi  ii 
wool,  or  silk  and  wool.     The  roughness  of  wooll  ,) 
is  sometimes  disagreeable  and  objected  to  by  the-j  [j 
wearer,  but  habit  soon  overcomes  this  seuvsitivencss. .  [ 
Those  who  are  weak  and  delicate,  and  especially. 
those  who  are  prone  to  chills,  cannot  be  too  cautiouffa  , 
in  keeping  their  bodies  warm.  j 

ExCKSS. — It  is  almost  quite  as  great  an    errorr  ^ 
to  be  overburdened  with  clothes  as  to  be  too  lightlyv 
clad.    Too  many  clothes  render  us  more  liable  tcmi 
chills  when  we  expose  ourselves.    Further,  too  muohl'j 
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clothing-  impedes  the  freedom  of  actiou  of  our 
limbs.  We  should  wear  light  clothes  round  the 
chest  and  neck.  The  head-dress  should  be  light, 
and  yet  sufficient  to  protect  us  from  the  heat  of  the 
sun.  The  clothes  worn  during  the  day  should  never 
be  worn  at  night  in  bed.  The  clothes  we  have  been 
wearing  usually  require  to  be  aired  and  dried  before 
wearing  them  again. 

Changes. — In  cei-tain  parts  of  India,  it  is  cold 
at  night  and  warm  during  the  day.  In  such  places, 
the  same  clothes  are  not  suitable  at  both  periods. 
I^^ever  wear  dirty  or  soiled  clothes,  especially  soiled 
under-clothing.  If  we  chance  to  get  wet  in  the 
T-ain,  or  have  perspired  so  pi'ofusely  as  to  moisten 
our  clotbes,  we  should  change  the  damp  clothes 
Por  dry  ones  as  soon  as  possible.  If  we  cannot 
nanage  to  do  this.  Ave  should  keep  moving  about 
jriskly  until  our  clothes  are  dry.  Sitting  down, 
)v  lying  in  wet  clothes,  is  liable  to  bring  on 
•over,  rheumatism,  diarrhoea,  or  other  complaints, 
f  we  return  home  in  damp  clothes  after  a  long 
valk.  we  should  not  immediately  expose  ourselves 
o  cold  air  or  to  a  working  pmikah.  We  should 
lever  sleep  in  damp  sheets  or  damp  bedding 
f  any  description,  as  this  may  lead  to  serious 
iseapes. 

Selection. — In  buying  clothes,  it  is  necessary  to 
link  of  two    things — their  v.teftdnpss  and  their 
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appearance.    Usefnlness  comes  first,  but  we  should 
endeavour  to  combine  these  qualities. 

Tight   and   unsuitable   clothes.— No    part  of 
our  dvt.'ss   should   give   rise  to  pressure  or  con- 
striction  of   any     kind.      In    this    respect,  the 
dress  of  the  inhabitants   of  India  is  superior  to 
that  of  the  Europeans   coming   to   the  country. 
Tight  cravats,  collars,  and  necklaces,  constrict  the 
neck,  and  prevent  the  free  flow  of  blood ;  they 
also  give  rise  to  headache,  giddiness,  and  sometimes 
even  to  fainting.      Garters  should  not   be  tight, 
and  should  be  made  of  elastic  material.  Neither 
the  chest  nor  the  abdomen  should  be  in  any  way 
squeezed  by  constrictions  of  a,ny  description.  The 
use  of  stays  or  corsets  is  highly  objectionable;  they 
create  serious  results  by  interfering  with  the  action 
of  the  stomach,  intestines,  heart,  and  lungs,  giving 
rise  to  fainting  fits,  indigestion,  constipation,  difii-. 
culty  of  breathing,  &c.    The  shape  and  make  of 
the  dress  of  the  people  of  India  is,  on  the  whole, , 
very  suitable  to  the  climate.    An  important  point,, 
and  (me  that  is   often   neglected,  is  the   use  of 
warm  clothing  in  the  cold  weather;  this  deserves 
more  attention  than  it  receives.     The  shoes  worn 
by  the  people  of  India  are  really  of  much  better 
shape  than  those  worn   by   the    j^eople    of  the 
Western   countries.     All  parts  of  the  surface  of- 
the  body,  except    the   head,    should    be  equally. 
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)lad.  Whatever  fashion  demands,  no  part  that 
s  covered  to-day  can  remain  uncovered  to-night 
)r  to-morrow,  except  at  the  risk  of  health. 

Childrkn's  clothing. — It  is  very  wrong  and 
iruel  to  leave  the  limbs  of  little  children  uncover- 
ed and  exposed  to  chills.  We  believe  that 
nany  diseases  of  children  in  India  are  due  to 
such  exposure.  Children  should  not  be  thinly 
;lad  with  the  object  of  "'hardening"  them:  the 
dgour  and  power  of  endurance  of  children  is 
ncreased  by  food  and  exercise,  and  not  by  expo- 
rare.  In  winter  there  is  always  more  fear  of  their 
)eing  too  lightly  than  too  heavily  clad.  Above  all, 
t  is  most  important  in  winter  that  the  feet  be 
!Overed  with  properly  made  shoes,  with  thick  soles, 
md  good  woollen  or  merino  socks.  When  the 
;Tound  is  damp  the  same  precaution  is  necessary. 

Sufficiency  op  clothes. — After  severe  exei'cise  it 
s  always  wise  to  put  on  extra  clothing  at  once. 

Never  change  the  clothing  abruptly  from  very 
leavy  and  warm  garments  to  cool  ones,  unless  the 
hango  of  weather  be  abrupt.  Under  all  circum- 
tances,  the  clothes  should  be  sufficient  to  keep 
18  warm  and  comfortable ;  especially  is  it  so  in  the 
ase  of  old,  delicate,  feeble,  and  convalescent  people, 
(Those  circulation  is  weak.  Clothes  are  usually  made 
i  one  of  the  following  fabrics  Linen,  cotton,  wool, 
md  silk. 

19 


218  PERSONAL  HYGIENE.  [SEC.  II. 

Linen  is  soft  to  the  touch,  and  is  a  good  conductor 
of  heat,  hence  it  is  pleasant  for  summer  wear.  When 
we  are  perspiring,  it  is  very  apt  to  chill  the  surface 
too  rapidly,  hence  it  should  not  be  worn  next  the 
skin. 

Cotton  is  not  so  good  a  conductor  of  heat  as 
linen,  nor  does  it  absorb  moisture  so  readily  ;  it  is, 
therefore,  a  little  "  warmer "  than  linen.  It  is 
pleasant  for  hot  weather  wear,  and  perhaps  gives 
a  slightly  better  protection  against  chills  than 
linen. 

Woollen  materials  absorb  a  considerable  amount 
of  moisture,  and  contain  much  air  in  their  meshes  : ;  ip 
they  are  bad  conductors  of  heat,  and  protect  the- 
wearer  from  sudden  changes  of  weather. 

Silk  is  even  better  than  avooI  as  a  wearing  materiaL. 
It  is  light,  smooth,  and  soft  :  further,  it  absorbs? 
water,  although  less  than  wool  does.  It  is  an  excellent : 
covering  for  the  surface,  and  by  all  those  who  can 
afford  them,  silk  underclothes  may  be  worn  with . 
benefit.  They  have  all  the  advantages  and  none  off 
the  irritating  qualities  of  woollen  materials.  The: 
first  cost  is  greater  than  that  of  flannel,  but  silki 
lasts  longer,  for  pure  silk  fabrics  are  very  strong  and 
durable. 

Warm  clothes. — The  warmth  of  clothing  largelyf 
depends  on  the  amount  of  air  contained  in  the  meshes« 
between  [its  fibres ;  fine,  loose,  porous  cloth,  witfai 
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plenty  of  nap,  is  best  for  winter  wear.  Heavy 
clothes  are  not  necessarily  the  warmest.  Furs  are 
the  perfection  of  Winter  clothing  in  very  cold  coun- 
tries, since  they  combine  warmth  with  lightness. 
Remember  that  two  light,  warm,  woollen  garments, 
one  over  the  other,  are  warmer  than  a  single  heavy 
one,  as  there  is  between  them  a  layer  of  non-conduct- 
ing air. 

Colour  of  clothing. — The  amount  of  heat  ab- 
sorbed  from  without  varies  with  the  colour  of  the 
jlothing.  Dai'k  substances  will  absorb  more  heat,  and 
therefore  are  warmest  when  the  external  heat  is  great. 
This  is  why,  on  a  hot  weather  day,  a  black-coloured 
;oat  in  the  sun  is  almost  unbearable.  Further,  dark 
slothes  radiate  much  heat ;  therefore  in  winter  they 
lend  to  abstract  heat  from  the  body.  Light-coloured 
ilothes  reflect  more  of  the  sun's  rays,  hence  they 
ire  cooler  in  summer  than  dark-coloured  clothes. 

Underclothes,  or  clothes  worn  next  the  skin, 
hould  be  of  some  woollen  material  or  silk  ;  especially 
s  this  needed  in  infants,  young  children,  old  people, 
,nd  those  who  are  feeble.  All  underclothing,  worn 
uring  the  day,  should  be  taken  off  at  night. 
Coloured  flannels,  worn  near  the  skin,  have  no 
pecial  virtue  in  protecting  from  cold  ;  on  the  other 
and,  they  have  disadvantages.  For  instance,  they 
o  not  show  the  dirt,  and  may  appear  clean  when 
aturated  with  the  waste  matters  from  the  surface 
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of  the  body.  Further,  .some  brightly- dj^ed  flannela- 1 
contain  colouring  matters  v^'hich  are  injurious  to- 1 
the  skin,  creating  different  forms  of  eruption. 
Some  of  these  dyes  are  prepared  fi'om  arsenical'  p 
pigments,  and  are,  therefore,  actually  poisonous.;  |, 
We  should  remember  that  coloured  clothes,  as  welll  5; 
as  white  ones,  rapidly  absorb  perspiration,  and  for, 
this  reason  soon  become  dirty  ;  they  should,  therefore,,  j, 
be  changed  as  frequently.  [I 

Bedding. — Considering  that  we  pass  about  one--  if 
third  of  our  lifetime  in  sleep,  it  is  important  thait  we 
should  be  as  comfortable  as  possible  Avhen  asleep.'  !< 
A  vast  number  of  people  in  India  never  use  a  bed-i'  « 
stead  of  any  kind  ;  the  floor  of  the  hut  or  house,  oii^n 
the  bare  ground  outside,  is  used  instead.  Manj 
diseases  arise  from  this  practice.    A  damp  floor  01 
ground  predisposes  to  fever,  dysentery,  rheumatismjL 
and  other  diseases.    We  know  that  the  malai'ial  aiii  4 
is  heavier  than  ordinary  air,  and  therefore  lies  neaii 
the  surface  of  the  earth.    It  is  said  to  "  love  thtt  ^ 
ground."     When  on  the   ground,  therefore,  in  s; 
raalai-ious  place,  we  are  in  direct  contact  with  th( 
malarial  poison.    An  instance  of  this  was  shown  ii  i 
the  case  of  a  number  of  labourers  in  Italy  who  wer(t , 
digging  up  a  new  soil :  so  saturated*  with  malarief 
was  the  air  close  to  the  ground,  that  many  dieci 


*  Saturated  here  means  holding  as  much  as  it  could  in  thi  < 
aerial  form.  | 
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very  soon  from  its  effects,  whilst  those  working  on  a 
ligher  level  escaped.  We  should  remember  also 
hat  snakes  crawl  along  the  ground,  and  if  in  their 
•earnings  they  meet  with  an  obstruction  they  will 
)ite.  Many  cases  of  snake-bite  in  India  occur  from 
nakes  meeting  men  sleeping  on  the  ground.  As  a 
■ule,  a  snake  will  get  out  of  the  way,  but  if  obstructed, 
.s  they  would  be  by  persons  sleeping  on  the  ground, 
hey  act  in  what  appears  to  them  to  be  self- 
lefence. 

If  possible,  we  should  never  sleep  on  the  ground  : 
se  a  charpoy  or  bedstead  of  some  kind.  A  charpoy 
■J  not  expensive.  It  is  always  advisable  to  use  some 
ort  of  covering  in  all  weathers.  Blankets  are 
coded  in  winter. 

Mosquito  curtains  are  very  useful  for  warding 
ff  mosquitoes  and  other  insects  ;  they  also  prevent 
hills  by  filtering  the  dew  of  the  air,  and  thereby 
jssen  the  chances  of  malarial  air  affecting  us,  that 
?.  they  catch  the  moisture  of  the  air  which  so 
Badily  produces  cold  or  chills. 

The  sleeping-room  should  always  bo  apart  from  the 
enerally  used  rooms,  and  it  should  be  well  ventilated, 
'he  nature  of  the  air  in  a  bed-room  largely  deter- 
■lines  the  health  of  the  people  occupying  it. 
Bedding  and  Pillows. — These  articles  should 
ways  be  kept  clean,  and  should  be  exposed  to  the 
r  every  morning  after  use,  to  purify  them,  as  some 
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of  the  waste  matters  of  the  body  adhere  to  them  i 
dui'ing  the  night. 

If  not  too  cold,  the  windows  and  doors  should  be- 
kept  open  at  night.    Sleeping  in  a  close  room  is  bad  I 
for  health  ;  it  prevents  proper  rest,  and  it  causes  ns; 
to  get  up  weary  and  unrefreshed,  instead  of  refresh- 
ed, vigorous,  and  brilliant. 

We  should  not  sleep  with  the  head  and  face  cover-- 
ed  with  the  bed  clothes.  This  filthy  habit  necessi-- 
tates  the  breathing  of  the  same  air  over  and  overr 
again. 

If  the  air  is  damp  we  should  not  sleep  out  of  doorffl 
at  night.  Damp  air  causes  many  diseases,  but  chieflw 
fever,  dysentery,  and  rheumatism.  | 

In  the  hot  weather,  it  is  really  dangerous  to  sleeji 
outside  on  the  ground,  although  it  may  be  harmlessS 
to  sleep  on  charpoys,  for  the  reasons  we  have  alreadjjl 
stated.    A  high  house  is  better  than  a  low  one  tea 
sleep  in,  because  it  is  at  a  distance  from  the  malarial 
poison  which  floats  near  the  ground. 

In  the  absence  of  a  charpoy,  if  we  are  obliged  to 
sleep  on  the  ground,  we  should  use  some  straw,  or  at 
least  a  water-proof  matting. 


CHAPTER  IV. 


BATHING 


.1. 


Necessity  of  Bathing — Time  for  Bathing— Effects  of  colct 
water  in  Bathing — Hot  Bath — Warmth. 


E  have  seen  that  the  normal  secretions  of  the 


make  us  dirty  ;  but  the  skin  may  be  soiled  in  other 
"Tv^ays — by  the  dust  of  the  air  and  by  coming  into 
contact  with  such  impurities  as  we  may  work  in. 
All  these  have  to  be  removed ;  if  they  are  not,  the 
functions  of  the  skin  are  imperfectly  performed, 
and  its  work  has  then  to  be  carried  out  by  other 
organs.    If  the  blood-vessels  in  the  true  skin  are 
contracted  by  cold,  they  cease  to  supply  the  fluid  and 
other  bodies  that  go  to  form  sweat :  if  the  waste 
matters  that  are  usually  removed  by  the  sweat  are 
locked  up  in  the  body,  we  are  rendered  liable  to 
various  forms  of  disease.    The  pores  of  the  skin^ 
when  in  action,  help  to  purify  the  blood.    The  skin^ 
in  many  diseases,  is  the  main  channel  for  getting  rid 
of  the  disease  poison ; — in  small-pox,  for  instance, 
the  eruption  is  caused  by  I^ature's  effort  to  throw  off 
the  poison  by  the  skin. 

Necessity  of  Bathing. — All  these  facts  point  ta 
the  necessity  of  bathing  from  head  to  foot  at  least  once  a 
day.    We  learn  this  lesson  from  the  brute  creation 


skin  tend  to  accumulate  on  its  surface  and 
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and  from  birds,  who  may  frequently  be  seen  resortint,'- 
to  water  to  wash  themselves. 

Time  for  Bathino. — The  proper  time  for  bathing  is 
jnst  after  rising  in  the  morning.  At  that  time  the 
body  is  warm  and  can  tolerate  cold  water  better  than 
at  any  other  period  of  the  day.  After  the  night's 
rest,  the  body  is  relaxed  and  needs  bracing,  and  the 
nerves,  rendered  sluggish  by  the  night's  repose, 
require  gentle  stimulation. 

Effects  op  Cold  Water  in  Bathing. — The  system, 
when  in  health,  is  strong  enough  to  resist  the  shock 
produced  by  modei'ately  cold  watei'.  The  cold  bath 
in  the  morning  refreshes  and  brightens  us  up,  and 
makes  us  feel  energetic  and  fit  to  go  through  the 
day's  woi'k.  The  first  effect  of  the  cold  water  is  a 
slight  shock,  which  is  rapidly  followed  by  a  pleasant 
general  glow  of  warmth  and  a  fef4ing  of  increased 
vigour.  It  helps  the  oxidising  process,  and  hastens 
the  functions  of  the  internal  organs.  But  a  cold 
bath  is  not  safe  for  all  persons.  Delicate  people, 
those  who  are  recovering  from  sickness,  those  subject 
to  chills,  ague,  or  fevers  of  any  description, to  diarrhoea 
and  dysentery,  and  other  internal  complaints,  and  all 
aged  people,  should  avoid  the  cold  bath. 

Hot  Bath. — A  \varm  or  hot  hath  is  necessary,  at 
least,  once  a  week.  *Soap  should  be  used  fi'equently. 
Some  of  the  waste  matters  that  cling  to  the  skin  are, 
as  we  know,  of  a  fatty  nature.  Fat  does  not  combine 
with  water,  but  soap  easily  mixes  with  the  greasy 
matter  secreted  by  the  sebaceous  glands,  uniting  with 
it,  and  thereby  enabling  the  water  to  wash  it  ofF. 
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Soap  is  made  up  of  fat,*  or  oil  combined  with  an 
alkali, t  which  is  usually  soda,  potash,  or  lime.  In 
all  soaps  there  is  a  certain  amount  of  the  alkali  free 
Cthat  is,  uncombined  with  the  oil  or  fat),  so  that 
when  soap  is  rubbed  with  Avater  on  the  body,  the 
spare  alkali  combines  and  forms  a  lather  with  the 
fat  of  the  surface,  and  is  tlien  easily  removed. 
Soaps  containing  too  much  alkali  are  irritating  to 
the  skin,  and  that  made  by  lime  is  often  in j  iirious,  as 
it  brings  about  a  roughness  of  the  surface,  and 
sometimes  causes  eruptions  ;  therefore,  avoid  the  use 
III  lime  snap.  The  least  irritating  soaps  are  those 
made  from  ^^lycerine ;  these  often,  in  fact,  give  a 
softness  and  freshness  to  the  skin.  Soaps  are  often 
mixed  with  perfumes  and  colouring  matters  to  make 
them  agi^eeable  to  the  sight  and  smell ;  such  soaps 
should  be  avoided,  jb'urther,  never  use  a  chemical 
or  medicated  soap  unless  it  is  ordered  by  a  doctor. 

After  the  cold  bath  there  should  be  a  speedy 
reaction.    The  cause  of  this  is,  that  when  the  surface 

*  Fat  is  an  oily  concrete  body  contained  in  tlio  adipoae 
tissue  or  cellula:-  membrane  of  auijnal  bodies.  Fat  consists 
of  stearine,  olein,  and  palmatin.  These  are  eomplex  com- 
ponnds  composed  of  glycerine  and  a  fatty  acid.  When  boiled 
with  alkalies  the  fat  is  decomposed,  the  fatty  acid  unitiiif; 
with  the  alkali  to  form  a  soa}>. 

t  The  term  alkali  is  used  to  denote  vai'ions  classes  of 
bodies  having  the  following  ])roperties  in  common  :  they  are 
soluble  in  water,  they  neutralise  acids  forming  salts  with 
them  ;  of  corroding  animal  and  vegetable  substances  and 
altering  the  tint  of  many  colouring  matters  ;  thus,  by  them, 
litmus  paper,  reddened  by  an  acid,  is  turned  blue,  and 
turmeric,  brown.  The  term  alkali,  however,  is  generallv 
applied  to  bodies  having  the  power  of  neutralising  acids. 
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o£  tlie  body  is  cooled  by  cold  water,  the  blood, 
driven  into  tbe  heart  and  other  vital  organs,  excites 
them  to  more  vigorous  action,  and  being  thrown 
back  to  the  surface,  it  reddens  and  warms  the  skin  ; 
it  is  to  this  pleasant  and  invigorating  influence  that 
the  good  effects  of  the  cold  bath  are  due.    On  the 
other  hand,  if  the  skin  be  heated,  as  it  is  in  the  hot 
bath,  the  blood  comes  to  the  surface  in  abundance, 
less  goes  to  the  heart,  and  other  internal  organs  ; 
the  blood-flow  is  lessened  and  languor  ensues.  A 
dash  of  cold  water  is  both  necessary  and  refreshing, 
at  the  close  of  the  warm  bath,  to  counteract  these 
effects.    If  a  cold  bath  is  succeeded  by  a  continuous 
chillness  and  depression,  it  indicates  that  either 
proper  means  were    not  taken  to  bring  on  this 
reaction,  or  that  the  circulation  is  not  strong  enough 
to  stand  it ;  under  these  circumstances,  the  cold  bath 
should  not  be  persevered  in. 

After  a  cold  bath,  before  dressing,  the  whole  body 
should  be  thoroughly  rubbed  with  a  coarse  towel. 
At  first  the  friction  may  be  unpleasant,  but  this  will 
soon  be  replaced  by  the  lively  glow  which  succeeds. 
A  cold  bath  should  not  be  taken  for  at  least  two 
hours  before  or  after  a  meal,  at  such  period  it  would 
interfere  with  digestion.  A  cold  bath  should  never 
be  taken  when  the  body  is  fatigued  by  exercise. 
Infants  cannot  stand  the  cold  bath,  but  children 
may  gradually  be  accustomed  to  it.  A  cold  bath 
should  never  last  longer  than  five  minutes, 
and  usually  two  or  three  minutes  will  be  suffi- 
cient.    Elderly  people  benefit  more  by  the  tepid 
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than  by  the  cold  bath.  We  should  avoid  bathing- 
when  the  body  is  cooling  after  pei'spiring,  but  we 
may  bathe  when  the  body  is  warm,  provided  no 
time  is  lost.  Always  leave  the  water  immediately 
there  is  the  slightest  feeling  of  chilliness.  Those 
who  ai-e  subject  to  giddiness,  faintness,  palpitation, 
or  cramps,  should  always  consult  their  doctor  before 
adopting  the  cold  bath. 

In  warm  weather  the  feet  require  special  atten- 
tion ;  they  perspire  freely,  and  may  become  offensive 
if  not  fi-equently  washed  with  hot  water  and  soap, 
and  the  socks  changed  daily. 

Frequently  ablution  or  immersion  of  the  body  in 
water  is  one  of  the  best  ways  of  keeping  ourselves 
free  from  disease,  indeed,  we  cannot  keep  in  perfect 
health  if  we  neglect  this.  A  frequent  change  of 
clothing  helps  to  maintain  the  body  in  a  clean  con- 
dition ;  but  this  latter  can  only  be  perfectly  effected 
by  a  daily  bath.  The  scale-like  particles  from  the 
outer  layer  of  the  cuticle  are  constantly  falling  off 
and  becoming  entangled  in  our  clothes,  and  the 
underclothes  wipe  off  some  of  the  dirt  which  remains 
in  the  meshes  of  the  clothes  :  we  should,  therefore, 
change  our  clothes  (particularly  our  underclothing) 
frequently,  and  they  should  be  thoroughly  washed 
before  being  again  used. 

It  is  well  to  wear  light-coloured  material  near  the 
skin ;  we  can  then  see  when  they  are  dirty.  If 
coloured  material  is  worn  next  the  skin  we  should 
remember  that  they  require  to  be  washed  as  fre- 
quently as  if  they  were  white.    Clean  skin  and 
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clothes  make  us  feel  clean  and  comfortable.  Dirty 
people, — those  who  keep  neither  their  clothes  nor 
their  skin  clean, — always  feel  uncomfortable.  They 
may  often  be  seen  scratching  themselves ;  this  is 
because  the  accumulated  waste  matters  irritate  the 
skin.  In  a  family  of  soveral  children  it  may  appear- 
to  be  a  gi  eat  labour  to  attend  to  these  things,  but  it 
is  work  done  for  a  good  purpose,  and  will  amply 
repay  the  trouble  taken.  Tt  helps  to  keep  the 
children  free  from  disease.  Clean  children  show 
that  they  have  attentive,  clean,  and  careful  parents. 
Such  children  are  happy,  whereas  dirty  children  are 
frequently  ill-tempered.  Mothers  should  teach  their 
children  to  like  their  bath,  and  should  explain  to 
the  little  ones  why  the  bath  is  used.  If  our  work 
makes  us  dirty,  we  should  always  clean  ourselves 
when  it  is  over.  Any  child  who  has  a  healthy,  well- 
washed  skin,  a  bright,  cheerful  appearanc(>,  white 
teeth,  and  neat  clran  clothes,  will  be  ))leasant  to 
look  at. 

Warmth. — One  of  the  objects  of  wearing  (clothes  is 
to  keep  our  bodies  at  an  oven  temperature.  Clothes 
are  spoken  of  as  "  warm  "  and  "  cool,"  but  all  clothes 
are  of  the  same  temperature.  If  you  wi-ap  up  a 
chair  in  a  blanket,  the  chair  does  not  become 
warm ;  it  remains  at  the  same  temperature.  If 
we  wish  to  keep  the  tea  in  a  teapot  warm,  we  place 
a  cosy*  over  the  teapot;  but  even  this  can  only 
keep  the  tea  warm  for  a  certain  time.    Whatever  is 

*  A  cosy  is  a  thick  flannel,  cloth,  or  cotton  wool  oovorint: 
for  a  teapot.  ' 
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Avarm  is  constantly  giving  out  heat  to  the  surround- 
ing air.    We  are  born  wai-m,  and  we  have  warmth 
"within  ourselves.    Further,  as  constantly  as  we  are 
losing  heat,  we  are  forming  more  inside  the  body. 
All  agents  which  touch  something  warmer  than  them- 
selves take  away  some  of  the  heat  from  the  warmer 
thing.    If  it  takes  away  this  heat  rapidly  it  will  soon 
render  the  warm  body  cold.    If  we  place  a  hand  on  a 
marble  table,  we  will  find  that  the  part  that  touches 
the  table  rapidly  becomes  cold,  and  that  the  table  where 
touched  is  warmed  ;  but  if  we  place  the  hand  in  a  piece 
of  flannel  or  in  woollen  gloves,  we  find  that  the  flannel 
removes  the  heat  of  the  hand  very  slowly.  Some 
things  carry  away  the  heat  from  other  bodies  rapidly, 
others  slowly.    Let  us  touch  a  stone,  a  piece  of  iron, 
wood,  wool,  or  flannel,  one  after  another,  and  we  at 
once  notice  how  quickly  the  heat  of  the  hand  goes  to 
the  stone  and  iron,  and  how  slowly  to  the  wool  and 
flannel ;  yet  all  convey  away  some  of  our  heat.  The 
clothes  we  wear,  no  matter  of  what  kind,  are  being 
constantly  heated  by  our  bodies.    We  heat  them,  not 
they  us.    By  warm  clothes,  we  mean  the  clothes 
which  conduct  heat  away  from  the  body  less  rapidly 
than  "  cool  "  clothes.    iSTotwithstanding  that  we  give 
off  a  lot  of  heat  in  this  way,  we  keep  about  the  same 
temperature.    In  health  we  never  get  very  cold  or 
very  warm.    In  cold  weather,  when  out  walking,  Ave 
are  always  giving  off  a  lot  of  heat,  yet  when  we 
return  to  breakfast  we  shall  probably  be  warmer  than 
w  hen  we  went  out.    This  is  because  we  are  constantly 
forming  heat ;  everything  we  do,  every  movement 
20 
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we  make,  generates  heat.  Even  when  apparently  afc 
rest,  many  important  organs  are  acting  ;  for  example, 
we  are  breathing  and  the  heart  is  acting.  In  death 
all  tbese  processes  cease  ;  no  part  of  the  body  then 
moves,  and  as  heat  formation  is  stopped,  the  body 
soon  becomes  as  cold  as  the  surrounding  air. 

The  heat  of  the  body  is  formed  by  the  union  of  tho 
oxj'gen  we  inspire  with  the  food  materials  we  eat. 
Whenever  oxygen  combines  with  any  other  agent,  it 
causes  the  newly-formed  body  to  become  warm, 
whether  it  burns  with  a  flame  or  not.  In  the  burn- 
ing of  a  lamp,  the  oxygen  of  the  air  unites  with  the 
different  elements  of  which  oil  is  composed.  The 
carbon  of  the  v\'ick  and  oil  form  with  the  oxygen  of 
the  air,  carbonic  acid  gas  ;  the  hydrogen  unites  also 
with  the  oxygen  to  form  Avater.  In  this  case  the 
oxygen  unites  so  quickly  with  other  bodies  that  it 
burns  into  a  flame. 

There  is  plenty  of  carbon  and  hj'drogen  in  the 
human  body  combined  with  other  things.  When 
the  oxygen  of  the  air  comes  into  contact  with  tliem, 
they  join  with  it,  and  in  doing  so,  produce  heat. 
But  they  do  not  do  it  so  fast  as  in  the  case  of  the 
lamp  ;  no  flame  is  produced  ;  it  is  a  slow  process  of 
oxidation  or  combustion.  The  heat  thus  created  is  just 
sufiicient  to  keep  us  in  health.  Thus,  the  formation 
of  heat  is  going  on  in  all  parts  of  the  body.  The ; 
faster  we  move  the  more  burning  goes  on. 

Some  parts  of  our  bodies  burn  more  rapidly  thani 
•others.  These  we  might  think  would  be  much  the- 
warmest.    Yet,  although  they  are  for  a  moment  ai 
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trifle  warmer,  they  disperse  this  lieat  so  rapidly 
through  the  medium  of  the  blood,  that  they  retain, 
practically,  the  same  temperature  as  the  rest  of  the 
body.  The  little  blood-vessels  in  the  heated  pai-ts,  in 
add  it  ion  to  conveying  nourishment,  also  carry  oxygen 
and  heat.  If  one  part  of  onr  body  is  getting  too  cold, 
from  parting  with  too  much  heat,  the  blood-vessels 
of  the  other  parts  then  convey  warmer  blood  to  the 
cooler  parts,  and  if  another  part  is  too  warm,  the 
cooler  blood  from  other  parts  is  distributed  to  it. 

On  the  other  hand,  some  parts  of  our  body,  as  the 
skin  and  structures  just  below  it,  are  constantly 
giving  away  heat.  We  might  think  that  they  should 
be  much  the  colder.  In  this  case  the  warm  blood 
from  the  interior  of  the  body  rushes  to  the  surface  to 
equalise  the  temperature.  Thus,  the  body  is  kept  at 
a  uniform  temperature.  The  blood  never  stays  in  one 
part  long  enough  to  get  either  very  hot  or  very  cold. 

In  health,  we  form  as  much  heat  as  we  give  out, 
unless  sitting  still  in  a  cold  room.  Old  men  and 
women,  infants,  and  weak  or  delicate  people,  cannot 
civate  heat  rapidly  in  the  body ;  they  require  abund- 
ance of  warm  clothing  in  cold  weather,  and  in  many 
places  in  the  winter  they  require  artificial  warmth, 
in  the  shape  of  fires  within  the  house,  to  keep  them 
warm. 

Many  serious  diseases  especially  arc;  caused  b^' 
cold — fever  and  inflammations.  These  inflamma- 
tions are  caused  by  too  much  blood  being  in  ofie 
place  and  remaining  there,  and  not  running  through 
the  blood-vessels  as  it  ought  to  do.  -  . 
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But  some  people  cover  themselves  up  too  much  at 
all  times,  and  thus  become  liable  to  changes  of 
■weather.  People  who  are  constantl}'-  muffled  up 
about  the  neck  are  liable  to  sore  throat,  bronchitis, 
&c.  Many  children  are  constantly  kept  in-doors 
during  the  cold  weather,  for  fear  of  their  catching 
cold;  such  children  really  become  very  subject  to 
sickness,  and  from  want  of  out-of-door  exercise  and 
freedom  oi"  play,  they  often  pine  away. 

Cold  air,  acting  on  the  skin,  lessens  the  pei'spira- 
tion.  On  looking  at  the  skin,  under  the  microscope, 
we  find  crowds  of  little  vessels  there.  These  little 
vessels  supply  the  fluid  that  forms  sweat.  If,  when 
the  sweat  is  being  formed,  we  get  a  chill,  these  little 
blood  tubes  contract,  and  stop  giving  out  the  watery 
fluid  for  perspiration.  In  contracting,  the  blood  is 
sent  into  some  other  organ,  and  may  cause  it  to 
inflame.* 

*  Inflammatiou  is  a  state  of  any  ])ortion  of  the  body  charac- 
terised by  heat,  pain,  and  redness,  attended  with  more  or  less 
swelling  and  fever. 
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CHAPTER  1. 
CONTAGIOUS  AND  INFECTIOUS  DISEASES. 

Kpidomic  Disease — Sickness— Care  of  the  Sick — Siirroinidings 
of  Sick  persons — Food  of  the  Sick — Common  Indian  Dis- 
eases— Agne.  Intermittent  Fever,  or  "Tlinp" — Precau- 
tion against  Malarial  Poison — Chicken-pox. 

''T^HE  term  contagious  is  usually  applied  to  a 
disease  that  is  capable  of  being  communicated 
to,  or  "  caught "  b}-,  healthj  persons  from  actual 
contact  -with  one  affected.  The  term  iufectiovs  is 
mostly  applied  to  diseases  that  arc  communicable 
through  the  air.  These  terms  are,  perhaps,  enough 
to  show  what  is  meant  in  a  general  way,  but  the 
use  of  either  alone  is  often  incorrect.  Many  diseases 
of  this  nature  are,  in  their  early  stages,  hard  to 
diagnose  from  ordinary  diseases.  In  all  cases, 
therefore,  of  any  disease  of  a  serious  kind,  and  in  all 
that  "we  are  doubtful  about,  we  should  send  for  a 
doctor  or  send  the  patient  to  hospital.  The  doctor 
may,  even  in  this  first  stage,  be  able  to  state  the  exact 
nature  of  the  disease ;  he  may,  foi-  instance,  be  able  to 
state  that  small-pox  is  coming  on, and  by  havingall  the 
unprotected  members  of  the  family  vaccinated,  avert 
the  spread  of  the  disease  in  the  famil^^  and  in  the 
neighbourhood.    We  have  seen  the  most  satisfactory 
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resulis  from  this  timely  vaccination.  The  same 
holds  good  Avith  regard  to  cholera ;  the  doctor  may 
be  able  to  recognise  this  disease  at  once,  and  will 
take  those  precautions  that  his  experience  tells  him 
are  necessary  to  prevent  the  spread  of  the  disease, 
and  may  thus  help  to  stop  a  severe  epidemic  of  it. 

Epidemic  Diseask. — Every  now  and  then  we  have 
dreadful  outbreaks  of  disease  which  attack  many 
persons  at  the  same  time  and  in  the  same  place, 
spreading  far  and  wide.  Diseases  beginning  and 
spreading  in  this  way  are  called  epidemic  diseases. 
Such  was  the  great  outbreak  of  cholera  in  India  in 
1889,  and  of  small-pox  in  Madras  in  1883. 

Some  diseases  occur  in  certain  places  only,  and  are 
more  or  less  constantly  present  in  those  places  ;  they 
are  then  said  to  be  endemic  diseases.  Of  this  kind 
we  have  in  India  malarial  ailments — ague,  remittent 
fever,  enlarged  spleen,  dysenteiy  and  diarrhoea, 
goitre,  and  stone  in  the  water  passages. 

Epidemic  diseases  are  almost,  if  not  entirely,  pre- 
ventable, and  most  of  the  endemic  diseases  are,  to  a 
lai'ge  extenf,  under  our  control ;  Ave  can  lessen  their 
severity  and  prevalency  very  much.  We  leamit  iu 
the  Introduction  that  some  epidemic  diseases  have 
entirely  disappeared  from  certain  countries,  and  that 
epidemic  diseases  had  ceased  to  exist  in  others.  About 
thirty  years  ago  the  English  soldiers  in  the  old  Secun- 
derabad  barracks  used  to  suffer  very  much  from  dysen- 
tery. Government  inquired  into  the  reason  and  found 
that  this  was  due  to  bad  drainage,  overcrowding, 
organic  soil,  and  defective  hygienic  arrangements. 
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They  built  new  barracks,  with  proper  drains, 
prevented  overcrowding*,  and  gave  more  attention 
to  sanitary  matters  generally,  with  the  result  that 
dysentery  is  now  no  more  prevalent  there  than  it  is 
in  other  military  stations  of  India. 

All  over  India  the  British  (lovernment  is  looking 
flifter  the  sanitaiy  welfare  of  the  people ;  it  is 
•constantly  finding  out  new  sources  of  disease  and 
removing  or  abating  these  sources. 

Sickness. — Much  of  the  sickness  of  Indian  towns 
and  villages  is  due  to  jDreventable  causes.  It  may 
appear  unnecessary  to  repeat  this  so  often,  yet  wo 
know  by  experience  that  many  people,  through 
ignorance  or  indifference,  do  their  utmost  to  create 
sickness.  It  is  much  better  and  wiser  to  keep  healthy 
than  to  court  disease. 

Sickness  is  not  always  preventable,  however ;  and 
when  we  are  ill,  we  ought  to  know  what  to  do  to 
bring  about  a  speedy  return  to  health. 

When  we  are  sick  we  ought  to  consult  a  medical 
man  at  once,  or  go  to  a  hospital  to  be  treated.  We 
should  never  trifle  with  ourselves  in  this  state ;  even 
slight  ailments  are  sometimes  followed  by  serious 
illnesses.  In  all  contagious  and  infectious  diseases 
seek  medical  aid  at  once.  If  we  are  suffering  from 
dysentery,  diarrhoea,  or  cholera,  we  should  apply  for 
treatment  as  soon  as  possible.  If  taken  in  the  early 
stage,  such  diseases  are  far  more  readily  cured  than 
if  they  are  allowed  to  run  on. 

Many  slight  diseases  only  require  rest  and  a  parti- 
cular kind  of  diet.   When  ill  we  should  stop  work,  as 
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the  body  requires  rest,  and  take  light  diet  only,  such 
as  milk  or  conjee.  In  sickness  we  should  not  rush  at 
every  suggestion  our  friends  make  and  take  all  kinds 
of  remedies. 

Care  of  the  Sick. — We  have  had  frequent  oppor- 
tunities of  seeing  the  many  miseries  and  discom- 
forts that  go  hand  in  hand  with  sickness  in  the  houses 
of  the  poor  people  of  India.  What  we  witness,  as  a 
rule,  is  that  a  sick  person,  who,  perhaps,  is  in  a  very 
low  state,  is  placed  on  the  ground,  in  a  dark  corner  of 
a  tiny  room,  which  room  often  has  only  one  small 
door  and  no  window.    Several  of  his  relations  crowd 
round  and  deprive  him  of  the  small  quantity  of  air 
pi'esent.  The  patient's  personal  cleanliness  is  scarcely 
ever  attended  to,  and  around  him  on  all  sides  squalor 
prevails.    The  food  he  is  furnished  with  is  often 
of  the  most  unsuitable  nature,  and  as  for  medical 
treatment,  he  rarely  gets  any  but  that  of  a  bazaar 
quack,  who  is  ignorant  of  the  uses  of  medicines  and 
of  the  nature  of  disease  processes.  All  this  leads  us  to 
consider  that  when  poor  men  or  women  get  ill,  they 
should  go  to  a  public  hospital  (if  one  is  at  hand)  for 
treatment ;  by  doing  this  they  give  themselves  the 
best  chance  of  speedy  recovery.    It  sometimes  hap- 
.  pens,  however,  that  no  such  hospital  is  available. 
.Surroundings  of   Sick   persons. — Under  these 

circumstances,  the  following  directions  for  keeping 

the  surroundings  of  the  sick  person  in  a  suitablo 

state  ought  to  be  followed  : — ■ 

The  room  in  which  the  patient  is  placed  should  be 

the  brightest  and  most  cheerful  in  the  house. 
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The  air  of  the  sick  room  should  be  kept  as  pure  as 
possible.  Sick  people  give  oft"  a  great  deal  of  putrid 
matter  from  their  bodies.  They  need  twice  as  much 
air  as  the  healthy.  Windows  and  doors  should  be 
kept  open,  unless  the  weather  is  very  cold  ;  and  even 
then  they  should  not  be  altogether  closed,  for  the 
patient  can  be  kept  warm  by  extra  blankets.  Care 
should  be  taken  that  no  direct  draught  reaches  the 
patient. 

The  patient  slioidd  he  Jcept  perfectly  clean  by  wash- 
ing his  hands  and  face,  and  sponging  his  body,  at 
least  once  a  day.  He  should  be  kept  in  clean  clothes. 

All  discharges  from  tbe  patient,  and  all  soiled 
clothes,  should  be  at  once  disinfected  and  removed 
from  the  room. 

The  patient  should  not  be  kept  lying  on  the  ground ; 
a  charpoy  or  bedstead  of  some  kind  should  be  pro- 
vided for  him. 

All  unnecessary  noise  should  he  avoided^  for  it 
disturbs  the  patient's  rest.  Do  not  make  a  fuss  near 
the  patient's  bed,  or  in  the  room. 

Do  not  keep  bottles  of  medicine,  or  food  of  any 
•description,  about  the  patient,  and  never  let  drinking- 
water  stand  in  the  room. 

If  we  can  afford  it,  we  should  send  for  a  qualified 
<loctor  and  obey  his  directions  strictly  ;  we  should  never 
give  any  quack  medicines,  nor  listen  to  the  sugges- 
tions of  friends  about  the  treatment  of  the  patient. 

Food  of  the  Sick. — In  sickness,  the  first  thing  we 
frequently  hear  from  patients  is  that  they  cannot 
take  their  food.    Now,  this  is  Nature's  indication 
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that,  either  the  body  does  not  want  food  or  that  it 
is  unable  to  use  it.  Loss  of  appetite  is  a  symptom  of 
nearly  all  diseases  ;  a  good  appetite,  -svith  few  excep- 
tions, is,  on  the  other  hand,  a  sign  of  health.  In 
nearly  all  diseases,  and  especially  acute  diseases,  it 
is  wise  to  abstain  from  solid  food,  and  even  liquid 
nourishment  need  not  be  taken  in  too  great  quanti- 
ties. In  no  case  is  the  ordinary  diet  to  be  followed, 
or  if  followed,  it  should  be  lessened.  This  does  not 
hold  good  for  long-continued  fevers,  or  in  patients 
who  are  ill  for  some  time  ;  such  cases  require  plenty 
of  light  nourishing  food,  as  milk,  klieer*  and,  if 
allowed  by  caste,  eggs  and  soups. 

If  a  patient  is  very  ill  he  may  require  to  be  fed 
frequently  with  small  quantities  of  liquid  nourish- 
ment. In  long-standing  complaints,  especially  fevers, 
it  becomes  necessary  to  keep  up  the  strength.  It 
is  then  often  a  question  whether  Ave  should  give 
some  wine  or  spirits  to  the  patient.  This  should 
never  be  done  unless  ordered  by  a  doctor. 

If  the  patient  is  weak,  do  not  let  him  sit  up  to  eat. 
or  drink,  but  feed  him  with  a  cup  having  a  spout 
(a  feeding  cup),  or  Avith  a  curved  glass  tube.f  Do 
not  be  constantly  urging  the  patient  to  take  food. 

Sick  people  are  often  cross  and  apparently  ill- 
tempered.  This  is,  as  a  rule,  not  their  fault;  it  i& 
the  effect  of  the  disease  from  which  they  are  suffer- 
ing ;  we  should  be  kind  and  enduring  with  them. 

*  Boiled  rice  and  milk  sweetened  with  sugar, 
t  Syphon  tube. 
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Rest  and  sleep  are  great  restorers  in  sickness ; 
therefore,  do  not  wake  up  patients  unnecessarily, 
that  is,  unless  it  is  time  for  their  medicines  or  food, 
and  even  then,  in  urgent  cases  only  should  the 
patient  be  roused  :  allow  him  to  sleep  as  long  as  ho 
1  chooses. 

Be  cheerful  with  the  sick,  and  use  as  mild  a  man- 
I  ner  as  possible  with  them.    All    these  apparent 
trifles  go  a  long  way  to  make  patients  comfortable 
■and  happy,  and  have  no  small  a  share  in  bringing 
about  recovery. 

Common  Indian  Diseases. — We  will  now  attempt  to 
give  a  brief  description  of  some  of  the  more  common 
diseases  in  India,  with  their  treatment,  and  make  a 
few  remarks  about  common  accidents  that  require 
immediate  aid. 

Ague,  Intermittent  Fever,  or  "  Thup,"  is  caused 
by  the  Malarial  Poison.*  It  is  the  most  frequent  dis- 
ease met  with  in  India.  It  may  come  on  daily,  or 
every  second  or  third  day. 

Each  attack  is  marked  by  three  stages — the  cold^ 
hot,  and  the  stveatiug. 

The  cold  stage  begins  by  the  patient  feeling  lan- 
guid and  depressed.  There  are  pains  in  the  back 
(  and  limbs,  and  a  general  sensation  of  chilliness 
1  which  increases  until  shivering  takes  place ;  the  lips 


*  Malarial  Poi-ioii  is  generated  under  certain  complex  con- 
ditions of  tlie  air  and  soil.  It  appears  to  be  an  organic 
poison  (probably  an  organic  germ),  which  is  brought  into 
Activity  when  the  soil  is  moist,  contains  organic  matter,  and 
the  air  s  warm. 
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nnd  nails  become  blue,  and  the  teeth  chatter  ;  there 
is  mnch  thirst,  and  A-omiting  may  occur.  This  is 
followed  in,  from  half  an  hour  to  two  or  three  hours, 
by  a  feeling  of  heat.  The  skin  is  then  dry,  the  face 
flushed,  the  pulse*-  full  and  hard,  and  there  is  head- 
ache and  restlessness.  Finally,  the  sweating  stage 
comes  on.  A  little  moisture  first  appears  on  the 
forehead  and  face,  which  soon  extends  to  the  body 
and  limbs,  and  then  the  clothes  become  saturated 
Avith  perspiration.  The  patient  now  feels  relieved 
from  his  sufferings. 

Treatment. — In  the  cold  stage  put  the  patient  to  bed 
and  cover  him  with  blankets.  If  he  is  feeling  sick, 
it  may  be  well  to  give  him  an  emetic  of  warm  water  ■ 
this  tends  to  lessen  the  duration  of  the  cold  stage. 
In  the  hot  stage,  decrease  the  bed  clothes  covering 
him,  and  give  him  cold  and  acid  drinks — lemonade, 
tamarind  water,  &c.  About  thirty  grains  of  nitre\ 
may  with  advantage  be  added  to  these  fluids. 

During  the  third  stage  no  medicine  is  required. 
Cover  the  patient  up  to  encou.rage  sweating,  and  be 
careful  to  prevent  a  cliill,  which  would  stop  the- 
perspiration.  Change  the  damp  clothes  and  put  on 
flannels. 

*  The  pulse  is  a  movemeut  of  the  blood  vessels,  produced 
l)y  the  alternate  dilatation,  relaxation,  or  contraction  of  tho 
arteries  arising  from  the  push  given  to  the  blood  by  th& 
action  of  the  heart.  In  health  there  are  in  the  adult  about 
75  pulse-beats  per  minute.  The  pulse  on  the  outer  and  front 
part  of  the  -vvrist  is  the  one  csually  felt  by  the  physicians ;  it- 
is  part  of  the  radial  artery. 

\  Nitre,  saltpetre,  or  nanslmder.  It  is  a  salt  called  by 
chemists  Nitrate  of  Potash.  It  is  found  as  an  incrustation 
on  the  soil  in  various  parts  of  India. 
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The  interval  between  the  attacks  is  the  time  we  have 
to  prevent  their  recurrence*  For  this  we  have  only  one 
reliable  remedy — Quinine.  An  adult  should  take  at 
least  twenty  grains  of  this  daily — two  ten-grain  doses 
— before  the  hour  at  which  the  ague  comes  on  ;  if  this 
fails,  thirty  grains  should  be  taken.  To  children 
smaller  doses  should  be  given — a  grain  for  every 
year  of  age,  split  up  into  two  or  three  doses  adminis- 
tered during  the  day.  Keep  the  bowels  open,  for  if 
const ipation-f  exists,  quinine  acts  at  a  disadvantage  ; 
much  of  it,  in  fact,  is  then  not  absorbed. 

Precautions  against  Malarial  Poison. — Always 
wear  flannel  next  the  skin.  Avoid  all  possible  causes 
of  chills.  If  living  in  a  malarial  area,  take  five  grains 
of  quinine  every  morning.  Always  take  some  solid 
food  and  some  hot  tea  or  coffee  before  going  out  in 
the  morning.  Malarial  poison  is  more  active  before 
sunrise  and  after  sunset  than  during  the  day ;  if 
possible,  therefore,  avoid  being  exposed  to  it  at  those 
particular  periods, 

*  Ague  is  liable  to  come  on  oveiy  <lay,  or  every  second,  or 
thii'd  day,  for  a  considerable  period,  and  if  its  recurrence 
<;annot  be  stopped  by  the  free  use  of  quinine,  the  patient 
should  leave  the  malarial  district  for  a  time. 

+  Constipation  is  a  condition  associated  with  undue  reten- 
tion of  faices.  Its  immediate  effects  are  defective  appetite, 
<}oated  tongue,  disagreeable  taste  in  the  mouth,  dulness, 
headache,  and  irritability.  It  may  bring  on  dyspepsia  (oi- 
indigestion),  colic,  and  haemorrhoids  (piles).  In  most  cases 
it  is  caused  by  indigestible  food,  astringent  and  stimnlating 
drinks,  sedentary  habits,  from  want  of  exercise,  excessive 
indulgence  in  sleep,  &c.  The  immediate  use  of  purgatives 
followed  by  strict  attention  to  diet,  proper  exercise,  and  care- 
fnl  mode  of  living,  are  all  that  are  in  most  cases  required  to 
remove  it. 
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Chicken-pox. — This  disease  is  almost  peculiar  ta 
children.  It  is  a  very  simple  affection,  and  its  only 
importance  rests  in  tlie  fact  that  it  may  be  mistaken 
tor  small-pox.  Sometimes,  indeed,  it  is  not  altogether 
easy  to  distinguish  the  mildest  form  of  small-pox 
from  it.  In  chicken-pox  there  is  a  slight  degree 
of  fever,  headache,  and  occasionally  sore  throat,  with 
a  vesicular  eruption  all  over  the  body.  The  eruption 
comes  out  on  the  second  day  of  the  fever,  and 
disappears  about  the  fifth.  It  has  the  appearance  that 
would  be  pioduced  by  a  show  er-bath  of  very  hot 
water. 

This  disease  i-arely  requires  any  treatment  beyond 
a  dose  of  castor  oil,  or  a  little  rhubarb  and  ma©- 
nesia,*  to  keep  the  bowels  open. 

*  Gregory's  Powder. 
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CHOLERA  :  ITS  PREVENTION  A.ND 
TREATMENT. 

TDERHAPS,  the  most  impressive  way  of  dealing 
witli  the  subject  of  choleiu,  is  to  give  the  main 
facts  in  connection  with  it  in  a  tabulated  form. 

1.  Cholera  prevails  endemically  in  several  of  the 
large  towns  of  India,  as  Hyderabad,  Calcutta, 
Benares,  and  Lahore. 

2.  Cleanliness  of  every  description  is  the  greatest 
safeguard  against  the  disease. 

3.  Every  person  in  a  community  can  do  some- 
thing to  prevent  its  spread,  and  to  banish  it  from 
its  midst.  If  each  person  keeps  his  house,  air,  and 
water-supply  pure,  he  prevents  the  disease  attack- 
ing himself  and  his  family,  and  lessens  the  chances 
of  its  attacking  others. 

4.  Cholera  is  a  very  fatal  disease.  About  one- 
half  of  those  attacked  die.  By  attending  to  Ihe 
following  directions  we  render  ourselves  as  safe  as 
possible  against  it. 

Cholera   is   mainly    produced   by  drinking 
.  polluted  water. 

6.    Boiliny  and  Filtering  Water  is  the  safest  way 
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to  destroy  any  poison  it  may  contain.  During 
cholera  periods,  if  we  are  not  certain  as  to  the  purity 
of  water,  it  is  dangerous  to  use  it,  if  it  has  not  been 
subjected  to  these  processes.  If  w^e  have  no  filter  in 
our  house,  we  should  buy  one,  or  construct  one 
similar  to  that  described  at  pages  72-74. 

7.  Cholera  is  chiefly  curable  in  the  first  stage,  or 
that  of  Premonitory  Diarrh  oea.  The  power  of  medicine 
to  cure  after  this  stage  is  past  is  ^  ery  meagre.  It  is, 
therefore,  absolutely  necessary  that  the  patient 
should  be  treated  by  a  medical  man  as  soon  as  the 
pi'emonitory  diarrhoea  commences. 

8.  There  is  no  way  of  distinguishing  ordinary 
simple  diarrhoea  from  this  premonitory  relaxation  of 
bowels  in  cholera.  Althougb  they  are  distinct 
diseases,  the  existence  of  the  looseness  of  the  bowels 
at  a  season  when  cholera  prevails  predisposes  to  the 
latter  disease.  The  slightest  attack  of  diarrhoea  in 
any  form  shoidd  he  attended  to  at  once.  We  should 
always  have  in  our  house  a  few  of  the  medicines 
recommended  in  the  next  paragraph. 

9.  Every  householder  who  can  afford  it  should 
have -a  small  bottle  of  Laudanum*  or  Chlorodynef 
in  the  house,  and  as  soon  as  diari^hcea  is  manifested 
in  any  adult  member  of  the  household,  40  to  60 
drops,  or  about  a  salt-spoonful  of  one  or  other  of 
these  medicines,  should  be  given.    In  the  case  of 

*  The  other  name  for  Tinctvrr  of  Opium. 

t  A  preparation  containing  Morphine,  Indian  Hemp,  Capsi- 
cum, Treacle,  Prussic  (or  liydrocyanic)  Acid,  and  Oil  of 
Peppermint. 
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•children,  one  drop  should  be  given  for  every  year  of 
age  ;  in  them  more  cantion  is  required  in  the  use 
of  laudanum  and  chlorodyne.  If  the  first  dose  is 
vomited,  repeat  it  at  once,  and  put  a  large  mustard 
plaster  on  the  abdomen  (protecting  the  skin,  in 
children,  with  thin  muslin).    The  above  reaiarks 
apply  to  all  cases   of  diarrhoea  occurring  during 
cholera  seasons.    If  the  patient  now  commences  to 
suffer  from  cramps  in  the  abdomen  and  legs,  from 
repeated  vomiting,  and  the  stools  are  like  rice-water, 
we  have  to  deal  with  a  case  of  true  cholera  which  is 
passing  into  the  second  >ttage  or  that  of  collapse. 
No  laudanum  or  chlorodyne  must  now  be  OTven. 
The  vomiting  may  be  checked  by  giving  pieces  of 
ice  to  suck,  and  the  thirst  assuaged  by  iced  water  or 
soda-water.    The  cramps  are  relieved  by  rubbing 
the  limbs  with    powdered   ginger  or  turpentine. 
We     should   also     use    hot  ivater   bottles   to  the 
extremities  and    abdomen,  to  keep   up  the  body 
warmth.    From  the  first  appearance  of  the  disease 
the  patient  should  take  to  his  bed,  and  remain  lying 
down  until  he  is  well.    He  should  get  no  solid  food. 
By  following  these  directions  we  do  not  obviate  the 
necessity  of  having  a  medical  man  in  attendance  ; 
they  simply  guide  us  as  to  what  should  be  done 
until  the  doctor  arrives. 

10.  During  cholera  seasons  no  person  shoixld 
take  purgative  medicines  unless  prescribed  by  a 
medical  man. 

11.  We  should  avoid  all  chills  and  checking  of 
perspiration ;  we  should  wear  a  flannel  shirt,  and 
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also  a  flannel  belt,  to  prevent  catching  cold  in  the 
bowels. 

12.  We  should  live  regnlarl}-  and  temperately, 
Mild  nse  our  accustomed  diet.  Stale,  unripe,  or 
unsound  fruit  or  vegetables,  should  on  no  account  be 
eaten.  Ripe  fruit  can  do  no  harm,  nor  can  properly- 
cooked  fresh  vegetables.  We  should  avoid  all  tainted 
fish  and  meat ;  they  are  very  dangerous.  We  should 
not  eat  stale  rice.  Care  should  be  taken  that  children 
do  not  get  sour  milk ;  it  is  a  frequent  cause  of 
diarrhoea  in  them.  All  milk  consumed  should  be 
pure;  gowlies  frequently  water  the  milk,  and  the 
A\  ater  used  for  this  pui'pose  is  often  very  impure.  As  a 
safeguard,  it  is  wise  to  hoil  the  milk.  If  you  cannot 
get  pure  milk,  use  condensed  milk  instead,  when 
cholera  is  about. 

13.  Drunkenness  invites  attacks  of  cholera. 
Temperance  in  drinking  and  eating  are  advisable. 

14.  It  is  very  important  to  avoid  all  /om/  smelh. 
es])ecially  those  of  privies,  drains,  filthy  soil,  and 
dust-bins.  We  should,  therefore,  see  that  our  latrines, 
drains,  and  the  ground  around  our  houses,  are  kept 
thoroughly  clean.  We  should  disinfect  the  privy  and 
drains  three  or  four  times  a  daj-  with  phemjle  or 
some  other  powerful  disinfectant.    No  refuse  should 
be  allowed  to  be  in  our  compound  or  inside  our  house  -, 
it  should  be  deposited  in  the  dust-bin.    BimiBW  dry 
ref^ise.    All  slops  and  liquid  refiTse  should  be  thrown 
into  the  public  drain,  and  abundance  of  water  poured 
in  after  it,  to  flush  the  drain  and  keep  it  clean. 

15.  The  air  in  and  around  our  houses  should  be 
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^mrc.  Tlie  best  way  to  secure  })ure  air  is  to  keep  our 
doors  and  windows  open. 

16.  If  we  cannot  make  proper  and  efficient 
arrangements  at  home  for  the  treatment  of  any  of  our 
relations,  friends,  or  servants  attacked  with  cholera, 
we  should  send  them  to  a  public  hospital.  By  so 
doing-  we  give  them  the  best  chance  of  recovering ; 
they  will  there  be  well  nursed  and  treated.  Further, 
by  so  doing,  we  help  to  prevent  the  spread  of  the 
disease  to  the  other  members  of  the  family,  and 
lessen  the  chances  of  its  extending  in  the  community. 
Poor  people  cannot  look  after  cholera  patients 
properly ;  such  cases  require  skilled  medical  aid 
and  good  nursing. 

17.  We  should  jiarticularly  remember  that  the 
'poison  of  the  disease  is  contained  in  the  vomited  and 
purged  matters.  These  must,  therefore,  be  thoroughly 
disinfected  and  got  rid  of  at  once.  We  should  make 
rhe  patient  pass  them  into  a  vessel  containing 
phenyle  or  other  disinfectant.  The  vessel  and  its 
contents  should  then  be  placed  under  cover  in  an 
unfrequented  part  of  ourcompound,  ready  for  removal 
when  the  scavenger  arrives. 

18.  All  infected  clothes,  bedding,  and  utensils 
should  be  thoroughly  disinfected  with  Phenyle  or 
t.ondy's  Fluid.  It  is  safest,  however,  to  hum  such 
clothes  and  to  break  all  chatties  used,  putting  the 
pieces  in  a  fire  to  prevent  further  infection  or  con- 
tamination. Some  metal  utensils  may  be  readily 
])urified  by  heating  them  over  a  fire. 

19.  All  houses  in  which  a  case  of  cholera  has  taken 
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place  should,  after  its  termination,  be  thorouglily 
fumigated  with  sulphti^r  and  disinfected  with  some 
powei'ful  germicide.* 

20.  If  cholera  breaks  out  in  a  house,  all  the 
unaffected  children  should  be  at  once  sent  to  some 
other  dwelling  place.  Children  are  very  susceptible 
to  the  disease,  and  in  them  it  is  very  fatal.  Only 
those  adults  should  remain  with  the  case  who  are 
necessary  for  nursing.  The  patient  should  he  kept 
in  a  separate  room. 

21.  Cholera  is  not  ordinarily  contagious,  but  it 
sometimes  acquires  the  qualities  of  a  contagious 
disease,  especially  when  the  poison  is  in  a  concen- 
trated form,  and  when  certain  conditions  of  weather 
■favour  its  development.  The  surest  way  to  prevent  its 
affecting  us  under  these  cii'cumstances  is  by  means 
of  good  ventilation.  We  cannot  get  too  much  air  ; 
the  more  air  allowed  into  the  room,  the  moi'e  dilute 
is  the  poison,  and  the  less  power  it  has  to  affect  us. 

22.  Pei'sons  in  attendance  on  cholera  cases  should 
always  Avash  their  hands  and  face  before  taking  any 
food  or  drink.  They  should  not  eat  in  the  room 
occupied  by  the  patient. 

23.  We  should  not  be  afraid  of  cholera,  nor  make 
it  a  subject  of  conversation  :  feai-^and  mental  emotions 
depress  the  system  and  predispose  to  the  disease.  If 
we  use  pure  water,  breathe  freely  of  pure  air,  keep  our 
privies  and  di-ains  clean,  we  are  well  defended 
against  this  disease. 

*  Germicideft  are  agents  wliicli  cause  the  death  of  germs. 
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DIARRHCEA  AND  DYSENTERY. 

TAIARRHQilA  is  a  very  common  disease  in  India, 
and  is  characterised  by  the  occurrence  of  more 
frequent  and  thinner  evacuations  from  the  bowels 
than  occur  naturally.  It  is  important  to  know  that 
diarrhcea  is  usually  one  of  the  first  indications  of 
cholera ;  it  may  also  occur  during  many  other 
diseases. 

Diarrhcea  is  caused  in  a  large  number  of  cases  by 
errors  in  diet.  Eating  too  much  food,  unwholesome 
food,  or  cei'taiu  articles  which  disagree  may  cause 
it.  Not  unfrequently  it  is  produced  by  exposure  to 
cold,  checking  perspiration,  keeping  on  wet  clothes, 
drinking  cold  or  acid  liquors,  or  taking  ice  when 
the  body  is  overheated.  In  India,  it  is  often  due  to 
malaria. 

Sy  mptoms. — Diarrhoea  is  usually  accompanied  by 
flatulency  and  slight  distension  of  the  abdomen, 
griping  of  the  bowels,  and  sometimes  sickness  of  the 
stomach.  The  patient  feels  relieved  after  such 
evacuatioii,  which  is  voided  without  any  straining. 
The  number  of  stools  vary  from  four  or  six  to  twenty 
in  the  day. 

Treatment. — The  first  thing  is  to  ascertain  the 
cause  of  the  diarrhoea.    If  it  arises  from  over-eating, 
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from  partaking  of  unwholesome  food,  or  from  con- 
stipation, it  is  then  an  effort  of  Nature  to  expel  the 
offending  matter,  and  ought  not  to  be  checked 
abruptly  by  astringent  medicines.  In  such  cases  it 
would  be  well  to  begin  with  a  mild  dose  of  castor-oil 
or  Gregory's  Powder,*  to  which  in  adults  10  or  15 
drops  of  laudanum  may  be  added.  In  all  other  cases 
than  those  enumerated,  we  should  give  some  astrin- 
gent mixtui'e  at  once,  and  of  these  the  most  harmless 
and  popular  is  chalk  mixture  combined  with  half  a 
teaspoonful  each  of  tincture  of  catechu  and  kin<j, 
and  10  drops  of  laudanum  to  each  dose  in  the  case 
of  adults.  In  children,  however,  opium  in  any  form 
requires  the  greatest  care  in  its  administration,  and 
should  never  be  given  unless  prescribed  by  a  doctoi  . 
and  an  infant  should  never  be  given  more  than  one 
drop  for  a  dose. 

The  diet  of  the  patient  should  be  bland.  Rice, 
sago,  arrowroot,  or  bread  and  milk  are  best.  The 
patient  should  remain  lying  down  while  suffering 
from  the  disease,  and  his  belly  should  be  covered 
"vvith  a  broad  flannel  belt. 

Dysentery. — Dysentery  is  a  very  common  disease 
in  India :  it  is  said  to  be  chiefly  of  malarial  origin, 
but  it  may  be  produced  by  other  causes,  such  as 
exposure  to  cold  and  wet ;  lying  on  damp  groxmd. 
particularly  after  fatigue ;  wearing  damp  clothes, 
by  scanty  and  unwholesome  food  and  drink  ;  eating 
unripe  and  sour  fruit ;    drinking   water  rendered 

*  This  is  also  called  Compound  Rhubarb  Powder,  and  con- 
sists of  rhubarb,  magnesia,  and  ginger. 
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impure  by  organic  matter ;  by  the  foul  smells  given 
off  by  badly  kept  privies,  cess-pools,  sundasses,  and 
drains  containing  putrefying  organic  matters. 

Symptoms. — The  disease  commences  with  griping 
pains  of  the  abdomen  and  frequent  calls  to  stool,, 
with  great  straining  and  a  bui-ning  sensation  in  the 
lower  part  of  the  bowel,  and  about  its  outlet.  The 
stools  at  first  contain  some  semi-liquid  fcfculent* 
matter,  but  they  soon  become  scanty,  and  then  con- 
sist chiefly  of  jelly-like  material  called  mucust 
mixed  with  blood  ;  there  is  pain  in  the  abdomen, 
particularly  on  a  pressure  low  down  on  the  left  side  : 
the  disease  is  usually  accompanied  with  slight  fever. 

Treatment. — The  patient  must  be  put  to  bed  and. 
kept  there  until  he  has  recovered.  At  first,  a  small 
(lose  of  castor-oil  may  be  given  with  fifteen  drops  of 
laudanum  in  the  case  of  adults,  or  one  drop  for  every 
year  of  age,  in  the  case  of  childx'en.  In  an  adult, 
about  two  hours  after  this,  a  mustard  plaster  should 
be  put  on  the  pit  of  bhe  stomach,  and  another  15  or 
20  drops  of  laudanum  administered.  In  another 
half  h.our,  twenty  grains  of  ipecacuanha  powder 
(  madeisto  a  paste,  with  syrup  or  honey,  or  into  pills) 
are  to  be  given.  The  patient  should  be  told  to  en- 
deavour to  retain  the  ipecacuanha,  as  it  is  liable  to 
make  him  sick.  He  should  lie  quietly  on  his  back 
and  try  to  go  to  sleep.    He  should  not  be  given  food 

*  Fivculent,  similai'  to  faeces. 

t  Mucus  is  a  viscid  animal  fluid  secreted  by  tiie  mucous 
membranes,  and  is  best  exemplified  by  that  from  the  mucous 
tnembranes  of  the  nose  and  bronchial  tubes.    Tt  cover.s  thp 
Liucons  membranes,  and  serves  to  moisten  and  defend  them. 
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of  any  description  for  two  hours  before  and  for  two 
hours  after  the  ipecacuanha.  The  latter  may  be 
repeated  the  last  thing-  before  going  to  sleep. 

This  is  the  most  successful  plan  of  treatment  foi- 
ordinary  dysentery;  it  cuts  the  disease  short,  and 
prevents  the  occurrence  of  other  diseases  that  are 
likely  to  arise  in  the  course  of  this  complaint.  Foi- 
infants  and  children,  small  doses  of  ipecacuanha,  pro- 
portionate to  age,  may  be  given  ;  for  instance,  one 
grain  for  an  infant  a  3'ear  old,  and  five  grains  for  a 
child  eight  years  of  age. 

In  the  milder  forms  of  the  disease,  it  may  some- 
times be  thought  advisable  to  administer  small  doses 
of  Dover's  poioder*  and  bismuth  (five  or  eight  grains 
each)  three  times  a  day,  or  lead  and  opium  pill  (Hve 
grains)  every  four  or  six  hours. 

It  should  be  remembered  that  dysentery  is  apt  to 
become  chi-onic,  and  that  chronic  dysentery  is  one  of 
•the  most  intractable  diseases  to  treat. 

Throughout  an  acute  attack  of  dysentery,  the 
diet  should  consist  of  milk,  with  some  arrowroot, 
sago,  or  other  simple  farinaceous  food. 

*  Borer's  poioder  is  a  preparation  containing  opium,  sulphate 
of  potaah,  and  ipecacuanha. 
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FAINTING,  FITS,  SMALL- POX  AND 
VACCINATION. 

T^AINTING  most  frequently  occurs  in  delicate 
women  or  girls,  and  in  close  heated  rooms  or 
after  unusiial  exertion.  In  the  ordinary  faint,  the 
patient  becomes  unconscious  for  a  few  moments. 
The  first  thing  to  be  done  is  to  lay  the  patient  flat  on 
the  back,  keeping  the  head  low,  and  convey  her  to 
the  open  air.  All  tight  articles  of  dress  about  the 
abdomen,  chest,  and  neck  should  be  removed.  Smell- 
ing-salts or  hartshorn  may  be  applied  to  the  nostrils, 
and  a  little  cold  water  may  be  sprinkled  on  the  face 
oi-  upper  part  of  the  chest. 

On  the  return  of  consciousness,  give  a  small  quan- 
tity of  any  stimulant  at  hand — a  dessert-spoonful  of 
brandy  well  diluted,  for  example.  A  tea-spoonful  of 
sal  volatile,*  in  a  wine-glassful  of  water,  is  an 
excellent  restorative  in  these  cases. 


*  Ammonia  is  an  alkaline  substance   which  differs  from 
ther  alkalies  in  being    gaseous,  hence    often  called  the 
olafcile  alkali.    It  is  a  colourless,  pungent  gas,  composed  of 
litrogen  and  hydrogen.    It  irritates  the  air-passages,  and  is 
he  active  agent  in  sal  volatile. 

22 
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Fits. — Fits  ave  usually  the  result  of  epilepsy*  in 
which  the  patient  falls  to  the  ground,  becomes 
insensible,  and  is  seized  with  convulsions. f 

In  such  cases,  lay  the  patient  on  his  back,  loosen 
all  constrictions  around  his  neck,  chest,  and  abdo- 
men, especially  collars  and  cravats;  prevent  him 
from  injuring  himself  in  his  convulsive  movements, 
and  be  careful  that  he  does  not  bite  his  tongue. 
This  latter  may  be  effected  by  placing  the  handle  of 
a  spoon  or  a  piece  of  wood  covered  with  a  rag  or  a 
strip  of  a  handkerchief,  between  the  teeth,  by  dash- 
ing some  cold  water  on  his  face,  and  applying 
smelling  salts  or  ammonia  to  the  nostrils.  If  these 
means  fail  to  restore  consciousness,  medical  advice 
must  at  once  be  sought.    It  is  very  wrong  to  give 


*  Epilepsij  is  a  disease  of  the  nervous  system  associated 
with  fits,  in  which  the  patient  falls  suddenly,  hence  called 
falling  sickness.  In  its  fully-developed  form,  convulsions, 
attended  by  complete  unconsciousness,  is  the  prominent 
feature.  During  the  paroxysm,  to  prevent  the  patient  from 
injuring  himself,  raise  the  head  gently,  loose  all  constrictions, 
and  protect  the  tongue  by  placing  a  piece  of  cork,  india- 
rubber,  or  soft  wood  between  the  teeth. 

t  Convulsions  is  a  moi'bid  state  in  which  there  are  violent, 
and  involuntary  contractions  of  the  muscles  with  alternative 
relaxations  ;  they  may  be  confined  to  some  part  or  limbs,  <n- 
affect  the  whole  body.  Children  are  often  the  subjects  of 
convulsions,  during  dentition  particularly,  when  the  process  is 
caused  by  a  disordered  state  of  the  bowels  or  by  the  prrsenco 
of  worms. 
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stimulating  liquors,  for,  indiscriminately  used  in 
such  cases,  they  are  positively  dangerous  to  life. 
Sometimes  "  fits  "  are  produced  by  the  rupture  of  a 
blood  vessel  in  the  brain,  and  in  such  cases  the 
admiuisti-ation  of  alcoholic  liquors  would  increase 
the  quantity  of  blood  flowing  from  the  lacerated 
vessel.  Under  no  circumstances,  then,  unless  pre- 
scribed by  a  doctor,  should  alcoholic  stimulants  foe 
given  in  case  of  fits. 

Small-pox. — No  disease  is  so  preventable  as  small- 
pox. This  very  preventability  is  one  of  the  greatest 
triumphs  of  the  medical  art.  There  are  now  many 
instances  in  which  it  has  been  almost  entirely 
.stamped  out  in  large  communities,  by  vaccination 
properly  carried  out. 

Small-pox  is  almost  always  present  in  some  part 
of  India,  It  is  worshipped  in  the  form  of  a  goddess 
by  certain  classes  of  Hindoos.  Inoculation*  for  this 
jifi'ection  has  been  carried  on  for  two  thousand  years. 
Wherever  small-pox  occurs  and  vaccination  is  not 
practised,  the  disease  becomes  a  most  loathsome  and 
fatal  scourge.  It  is  the  most  contagious  and  infec- 
tious disease  known.  It  may  be  said  that  its  exist- 
ence, to  any  extent,  in  a  civilised  nation,  is  a  stigma-f 
aipon  that  nation. 

*  hiocnlation  is  the  term  given  to  the  insertion  of  any 
infectious  or  poisonons  matter.  Here  it  refers  to  the  intro- 
Hnction  into  the  skin  of  the  sm.aI1-])ox  poison  directly,  with  the 
view  to  the  production  of  small-pox  in  the  person  inoc  ulated. 

f  Blemish. 
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Small-pox  appears  about  twelve  days  after  the 
patient  has  been  exposed  to  the  poison.  At  its 
commencement  he  complains  of  severa  backache, 
headache,  vomiting,  and  after  two  days  of  fevor, 
small,  hard,  red  pimples  appeal-  on  the  face,  fore- 
head, and  wrists,  and  then  on  the  limbs  and  body. 
There  is  usually  sore  throat,  and  similar  pimples 
occur  in  the  throat  and  month.  When  the  pimples 
come  ont  the  fever  abates.  The  pimples  in  a  few 
days  become  little  vesicles,  and  about  the  eighth  oi- 
ninth  day  have  changed  into  pustules.  When  this 
occurs  the  fever  increases  again,  the  face  becomes 
swollen,  and  the  soreness  of  throat  becomes  worse. 
The  eyes  may  be  affected  and  dangerously  tdcerated* 

There  are  several  varieties  of  small-pox — discrete, 
in  which  the  vesicles  remain  separate  on  the  face  : 
conjiuent,  in  which  they  run  into  one  another  ;  so7ri.l- 
confluent,  midway  between  these  two  ;  and  hceniorr-  I 
hagic  (the  most  dangei-ous  form),  in  which  the 
vesicles,  or  what  would  have  been  vesicles,  are  filled 
with  blood.  ' 

It  would  be  difficult  to  describe  the  terrible  effects  i 
of  small-pox  as  it  occurred  in  Europe  two  hundred  I 
years  ago ;  old  and  young,  rich  and  poor,  were  equally 
attacked.  The  people  of  entire  villages  have  been 
removed  by  it.  In  the  Deccan,  almost  every  third  or 

*  Ulcer  ie  a  solution  of  continuity  or  breach  of  the  surfa(« 
in  any  of  the  soft  parts  of  the  body,  usually  attenderl  with 
the  formation  of  pus  or  some  other  discharge. 
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fourth  person  one  sees  is  pock-marked :  many  have 
lost  their  eye-sight  from  its  effects.  These  people  so 
affected  are  the  survivors  only. 

Treatment. — Every  case  of  small-pox  should  be 
isolated*  as  far  as  possible.  Nothing  short  of  the 
most  thorough  system  of  vaccination,  carried  to  the 
houses  of  the  people,  can  stamp  out  small-pox.  Such 
vaccination  should  be  made  compulsory  throughout 
tlie  country. 

If  small-pox  appears  in  the  house,  we  should  write 
to  the  sanitary  authorities  of  oar  town  (or  munici- 
pality) about  it  at  once.  In  the  case  of  paupers,  the 
municipal  authorities  should  make  arrangements  for 
the  treatment  of  the  patients  attacked.  If  necessary, 
the  sanitary  authorities  will  get  all  our  relations 
vaccinated.  The  duration  of  small-pox,  like  that  of 
( )ther  specific  infectious  diseases,  cannot  be  cut  short  ; 
It  will  run  its  course,  but  we  can  do  much  to  guide 
that  course.  Nursing  is  more  important  than  medi- 
cines. During  the  entire  attack  the  patient  should 
be  given  iced  and  acid  drinks,  lemonade,  tamarind 
water,  and  the  like ;  he  should  be  frequently  sponged 
all  over  with  tepid  water  and  kept  in  clean 
1  lothes.  If  he  is  very  weak  a  little  brandy  or  whisky, 
well  diluted,  may  be  given. 


*  Isolated  is  the  setting  apart  or  the  segregation  of  the 
sick.  It  is  one  of  the  methods  of  preventing  the  spread  of 
idieease  known  to  be  infectious. 
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If  the  vomiting  is  severe,  he  should  be  supplied 
with  small  bits  of  ice,  or  iced  soda-water  in  small 
quantities.  Liquid  and  nourishing  food  should  be 
given  in  small  quantities  frequently.  If  the  bowels 
are  constipated,  a  few  grains  of  calomel,  or  a  dose  of 
castor-oil,  may  be  administered. 

The  pustules  should  be  covered  with  carbolic  oil 
(1  part  of  the  acid  to  100  parts  of  some  bland 
oil)  ;  this  relieves  the  pain  and  prevents  the  parti(jlet< 
of  matter  floating  into  the  air ;  collodion*  is  sonii;- 
timcs  more  agreeable. 

To  prevent  pitting,  a  little  blue  ointmentf  niay  bv 
applied,  or  small  quantities  of  very  dilute  oleateij;  of 
mercury  may  be  used  in  the  same  way.  A  ver}' 
simple  and  excellent  method  is  to  open  the  pustules, 
squeeze  out  the  matter,  and  then  wash  the  part  Avitli 
tepid  milk. 

Some  people  preier  cauterising^  the  bottom  of  tlie 
pustules  with  lunar  caustic||,  but  we  do  not  recon)- 
mend  this.  In  all  cases  it  is  advisable  to  seek  th^ 
advice  of  a  doctor. 

*  Collodim  is  a  solution  of  guu-cotton  in  ether, 
t  Blue  Ointment  consists  of  mercury  mixed  with  some  sort 
of  fat. 

XOleate  of  Mercnrtj  is  a  special  preparation  of  mercury, 
consisting  of  oleac  acid  combined  with  oxide  of  mercury. 

§  Cauterising  means  the  searing  or  burning  of  living  Heslt 
by  a  caustic  solution  or  actual  cautery. 

II  Lunar  is  the  name  given  to  nitrate  of  silver  when  cast 
into  sticks  for  the  nse  of  surgeons,  &c. 
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Vaccination.— The  little  operatiou  of  vaccination 
is  carried  out  by  implanting  on  the  abraded  skin  of 
the  arm  or  elsewhere,  the  vaccine  lymph  taken  either 
from  a  vaccine  vesicle*  on  the  udder  of  a  calf  (animal 
vaccination-^),  or  by  similar  lymph  taken  fix)m  the 
arm  of  a  recently-vaccinated  person  (a.rm-to-arrri 
vaccination).  By  this  process  the  vaccinated  person 
is  to  a  considerable  extent  protected  against  small- 
pox. The  essence  of  the  protective  iiiflnence  of 
vaccination  rests  in  the  fact  that  the  small-^mx  poison, 
in  passing  through  the  system  of  the  calf  or  coiv,  is 
deprived  of  its  vii-ule)Wl. 

Vaccination  pi-oduces  a  simple  disease  called 
coivpox,  and  in  doing  so  it  prevents,  to  a  great  degree, 
the  possibility  of  the  occurrence  of  small-pox. 

In  the  human  body  there  is  a  material  on  which 
the  cow-pox  and  small-pox  poisons  feed  and  multiply. 
This  food  is  in  a  limited  quantity,  and  when  eaten  up 
is  not  reformed,  or  is  reformed  only  at  long  intervals. 
By  vaccination,  the  cow-pox  germs  (?)  consume  all 
this  food,  leaving  none  for  the  small-pox  germs  to 
live  on ;  so  that  if  a  vaccinated  person  is  brought 
into  contact  with  a  case  of  small-pox,  the  germs  of 

*  Vesicle  is  a  small  cavity  or  sac  containing  serous  fluid.  A 
serous  fluid  is  one  like  the  watery  portion  of  the  blood. 
•   f  Animal  Vaccination  is  the  inoculation  with  the  cow-pox 
matter  by  the  vaccine  lympli  obtained  from  tlie  cow,  and 
intended  to  act  as  a  jjreventivc  against  small-po.v. 

X  Virulence. — Malignant  or  poisonous  properties. 
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the  latter  alight  on  a  barren  soil ;  there  is  no  food  on 
which  small-pox  poison  might  live.  After  some 
years,  however,  it  is  said  that  this  food  may  be  once 
more  generated  in  our  bodies  ;  ?'e- vaccination  is  then 
necessary,  and  it  should  be  carried  out  systemati- 
cally in  children  about  twelve  years  of  age. 

Every  infant  should  be  vaccinated  before  it  attains 
the  age  of  three  months,  unless  there  is  some  impor  - 
tant reason  for  not  doing  so. 

Vaccination  is  a  simple  and  harmless  operation 
when  properly  done.  If  it  were  efficiently  carried 
out  it  would  exterminate  small-pox  from  civilised 
communities. 


CHAPTER  V. 


rNJURIES  AND  ACCIDENTS. 


Abscesses  Bites  of  Animals — Bleeding — Bruises — Bui  us  and 
Scalds — Drowning — Concussion  of  theBrain — Fractures — 
Snake-bites —  Sprains  — Stings—  Poisoning — Swallowing 
Foreign  Bodies—  Foreign  Bodies  in  the  Throat — Foreign 
Bodies  in  the  Air-passages — Foreign  Bodies  in  the  Ear — 
Wounds — Incised  or  clean  cut  wounds^ — ^Bleeding — Lacer- 
ated or  Torn  wounds — Punctured  wounds. 

A  BSCESSES  are  among  the  most  frequent  forms 


^  of  minor  complaints  met  with  in  India.  They 
are  collections  of  "  matter,"  or  pns,  in  some  tissue  or 
organ  of  the  body,  and  may  be  acute  or  chronic. 
We  shall  here  refer  only  to  those  that  occur  imme- 
diately beneath  the  skin,  and  are  of  rapid  formation. 

Abscesses  are  always  preceded  by  inflammation, 
which  is  marked  by  the  occurrence  of  heat,  redness, 
swelling,  and  pain  on  the  part  affected.  When  ptia* 
has  formed,  the  pain  takes  on  a  throbbing  character, 
and  from  being  sharp,  becomes  dull :  the  skin  shines, 
and  by  placing  the  fingers  of  the  two  hands  flat  on 
the  surface  of  the  part  and  keeping  those  of  one 
hand  steady  and  pressing  both  those  of  the  other,  the 
sensation  of  a  moving  liquid  is  given  to  the  fixed 
fingers ;  this  is  called  fluctuation  by  surgeons.  If 


*  Pus  is  the  yellowish  semi-liquid  material  that  exudes 
from  an  abscess  when  it  is  opened,  or  from  an  ulcer.  Tt. 
consists  chiefly  of  small  round  cells  floating  in  a  clear  fluid, 
the  cells  giving  it  its  yellow  color. 
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the  abscess  is  at  all  large,  the  production  of  matter 
is  accompanied  with  shivering  fits,  followed  by  fever. 
If  the  abscess  is  not  deep,  the  matter  tends  to  make 
its  way  to  the  surface  or  to  "  point,"  and  if  it  is  not 
let  out  by  surgical  means,  the  skin  of  the  part 
becomes  thinner,  and  at  last  gives  way,  the  matter 
being  discharged.  If  an  abscess  goes  through  these 
regiilar  stages,  it  may  be  left  to  burst  of  itself.  For 
all  other  forms  of  abscess  than  this  superficial  kind, 
a  doctor  should  be  at  once  consulted. 

Treatment, — When  inflammation  occurs,  we  must 
attempt  to  prevent  the  formation  of  pus  by  means 
of  a  light  diet,  keeping  the  bowels  open,  and  the 
application  of  cold  water  or  lead  lotion.  If  pus  has 
foi'med,  or  is  about  to  fox'm,  nothing  is  better  and 
more  soothing  than  a  large  linseed  meal  poultice, 
changed  at  least  every  two  or  three  hours.  If  the 
abscess  is  slow  in  bursting,  it  should  be  opened  with 
a  lancet  or  sharp  penknife. 

Bites  op  Animals. — The  teeth  of  such  animals  as 
dogs  and  cats  may  tear,  bruise,  or  puncture  the  part 
that  is  bitten,  or  they  may  merely  graze  the  skin. 
The  treatment  of  the  wound  will  vary  with  the  nature 
of  the  bite.  Usually,  all  that  is  necessary  is  to  suck 
the  wound,  apply  some  caustic,  or  nitric  acid*  and 
dress  it  with  a  piece  of  clean  rag  or  lint,  or  a  bit  of  a 
.  handkerchief  that  has  been  soaked  in  cold  water, 

.*  Nitric  Acid  is  a  compound  of  a  0  and  N  united  ordi- 
narily with  water,  when  it  is  called  aquafortis.  It  is  verv 
corrosive,  and  produces  sores  when  brought  into  contact  -v^ath 
the  animal  body. 
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keeping  the  rag  constantly  wet.  If  there  be  much 
pain,  hot  fomentations*  or  a  ponltice  give  relief. 

Much  eiTor  prevails  regarding  the  relation  between 
hydrophobia  and  dog  bites.  Now,  a  dog  is  oris  not 
mad.  If  it  is  not  mad,  there  is  no  possible  fear  of 
hydrophobia  following  a  bite  inflicted  by  it.  Madness 
in  dogs  shows  itself  in  two  forms — {l),Bav{ng  Mad- 
ness and  (2),  IDumh  Madness. 

Raving  madness  is  recognised  by  a  change  in  the 
demeanour  of  the  dog  ;  it  becomes  morose,  depressed, 
wanders  about,  and  desires  to  hide  itself.  It  gnaws 
at  objects  coming  in  its  way,  snarls  and  snaps,  and 
becomes  very  excited  if  at  all  frightened  ;  is  frequently 
seen  pawing  its  throat,  foams  at  the  mouth,  and  in 
barking  makes  a  peculiar  harsh  noise.  The  dog  will 
bite  its  master  and  animals  of  any  kind,  but  is  more 
inclined  to  attack  other  dogs.  Healthy  dogs  endeavour 
to  get  out  of  its  way,  even  during  the  early  stage  of 
the  disease.  There  is  no  dread  of  water.  Before  the 
commencement  of  the  disease,  the  animal  is  sometimes 
unusually  affectionate  to  its  owner.  Having  madness 
is  the  usual  form  of  canine  rabies.  In  the  other 
form  of  the  disease — dumb  madness — the  muscles  of 
the  lower  jaw  bone  are  paralysed,t  therefore  the 
animal  cannot  bite.    The  hind  limbs  are  also  often 

*  Hot  fomentations  arc  applied  by  soaking  a  piece  of 
flannel  in  liot  water  and  ringing  it  out,  and  then  applying  it. 
t<)  the  part  affected. 

t  A  part  is  said  to  be  paralysed  when  it  has  lost  tlio  powers 
of  voluntary  muscular  motion.  There  are  different  forms  of 
paralysis ;  there  may  be  loss  of  power  of  motion,  or  of 
sensation,  or  both. 
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paralysed.  The  disease  may  occur  in  dogs  of  all  ages, 
and  at  any  season  of  the  year. 

Any  dog  showing  a  mai"ked  tendency  to  bite  other 
animals  should  be  at  once  muzzled  and  chained  up. 
It  is  unwise  to  have  a  suspected  animal  killed  at  once  ; 
it  should  be  shown  to  some  doctor  or  veterinary  author- 
ity, who  will  decide  whether  the  dog  is  rabid  or  not. 

We  ought  never  to  encourage  our  dogs  to  lick  the 
hands  and  face,  especially  if  there  are  any  abrasions, 
scratches,  or  wounds  on  them. 

Bleeding. — Bleeding  from  simple  wounds  is  usually 
not  dangerous ;  it  may  be  stopped  by  pressure, 
and  the  application  of  cold  water  or  ice  to  the  part 
affected.  Occasionally,  however,  it  is  necessary  to 
apply  astringent  medicine's  or  a  ligature.  As  a  rule, 
the  bleeding  ceases  when  the  edges  of  the  wound  are 
brought  together,  and  the  part  bound  up  moderately 
tightly.  If  there  is  still  a  little  discharge  of  blood,  it 
may  readily  be  stopped  by  the  application  of  ice  or 
cold  water. 

Wound  of  an  Artery. — We  recognise  that  an  artery 
is  wounded  by  the  blood  having  a  bright  red  or  scarlet 
color,  and  by  its  spouting  out  in  jets  fi'om  the  wound. 

The  treatment  here  is  to  at  once  press  with  the 
point  of  the  clean  finger  on  the  spot  from  which  the 
blood  appears  to  flow,  and  keep  it  there  until  the 
dressings  for  the  wound  are  ready.  These  dressings 
consist  of  a  hard  pad,  made  by  rolling  a  piece  of  clean 
rag  or  lint  round  a  smooth  stone,  a  coin,  marble  or 
shell  (cowrie),  &c.,  applying  this  pad  to  the  part  on 
which  the  finger  was  placed,  and  keeping  it  there  by 
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means  of  a  bandage  tied  pretty  firmly.  Cold  water 
may  then  be  applied.  Should  the  amount  of  blood 
issuing  from  the  wound  be  large,  it  will  bo  necessary 
to  send  for  a  doctor,  but  in  the  meantime  a  ligature 
should  be  tied  around  the  limb,  above  the  wound, 
that  is,  between  the  wound  and  the  heart,  keeping 
the  pad  firmly  bound  to  the  wound  at  the  same  time. 
The  ligature  may  at  first  consist  of  a  handkerchief 
tied  tolerably  firmly  around  the  limb,  but  if  this  does 
not  stop  the  bleeding  the  following  plan  is  recom- 
mended : — Tie  two  diagonal  cox'ners  of  a  handkerchief 
into  a  knot,  and  pass  the  loop  of  the  handkerchief 
over  the  limb,  above  the  wound  ;  now  pass  a  stick 
through  the  loop  and  twist  the  stick  round  and  round, 
until  the  ligature  is  tight  enough  to  stop  the  bleeding. 
Remember  that  this  is  but  a  temporai-y  measure, 
and  that  prolonged  constriction  of  this  nature  is  very 
dangerous,  as  it  may  lead  to  mortification*  of  the 
part  below  the  ligature. 

Bleeding  from  a  Vein.-—'Vhe  blood  flowing  from  a 
wounded  vein  is  of  dark  i*ed  colour  and  discharges 
in  a  continous  stream.  For  its  treatment,  usually, 
all  that  is  necessary  is  to  apply  a  clean,  firm  pad  over 
the  wound,  keeping  it  there  with  a  bandage  tied 
tolerably  firmly.  If  this  proves  of  no  avail,  apply  a 
ligatui-e  below  and  above  the  seat  of  the  wound. 

Remember  that  the  blood  in  the  arteries  of  the 
limbs  flows  towards  the  tips  of  the  fingers  and  toes 
from  the  heart,  and  that  the  blood  in  the  veins  of  the 

*  Mortification  is  the  death  of  one  part  of  the  body  while 
the  other  is  alive.  It  is  called  gangrem',  when  it  occurs  in  soft 
•.)r  fleshy  parts. 
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limbs  flows  from  the  fing-ers  and  toes  towards  tho 
heart ;  but  owing  to  the  existence  of  little  valves  in 
the  veins,  the  blood  current  miiy  for  a  short  distance 
be  reversed,  hence  the  use  of  the  ligature  above  the 
wound.  When  blood  oozes  from  a  wound,  it  is  usually 
due  to  rupture  or  division  of  the  minute  blood  vessels, 
called  capillaries;  such  bleeding  requires  merely  a 
pad,  cold  water,  and  bandage  applied  to  the  wounded 
part. 

Bleeding  f  rom  the  JS^ose.  -This  is,  as  a  i-ule,  slight, 
devoid  of  danger,  and  often  does  good  to  the  patient ; 
it  is  injurious  only  when  much  blood  is  lost,  or  when 
it  recurs  frequently,  and  is  long  continued.  As  a  rule, 
nothing  need  be  done,  but  if  the  face  is  at  all  pale,  or 
the  patient  feels  faint  and  giddy,  or  sick  at  stomach, 
we  must  attempt  to  arrest  the  bleeding.    This  may  be 
done  by  exposing  the  patient  to  cold  air,  keeping  his 
head  erect,  and  applying  ice  or  cold  water  to  the  face, 
nose,  and  back  of  the  neck.    Do  not  give  the  patient 
stimulants.    If  it  still  continues,  place  the  feet  and 
hands  in  hot  water  and  mustard,  and  send  for  n 
doctor,  Avho  will,  perhaps,  ping  up  the  nostrils  and 
administer  some  internal  medicines. 

Bruises. — Bruises  are  injuries  caused  by  such 
violence  as  falls,  blows,  wrenches,  &c.  They  may  hv 
severe  or  slight.  In  them  the  skin  is  not  damaged, 
but  the  soft  tissues  beneath  it  are  torn.  The  tiny 
blood  vessels  ruptured,  the  blood  escapes,  and  causes 
swelling  and  discoloration  of  the  bruised  part.  Thf 
colour  of  the  injured  part  at  first  is  usually  purple, 
and  then  passes  to  gTcen  and  yellow. 
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Treatment. — If  the  bruise  is  slight,  all  that  is 
necessary  is  to  apply  a  cold,  wet  cloth,  or  a  piece  of 
ice  wrapped  in  cloth,  and  keep  the  part  at  rest ; 
but  if  the  injury  is  severe  and  the  swelling  has 
stopped  increasing,  hot  fomentations  or  linseed  meal 
poultices  give  much  relief. 

A  simple  bruised  wound  requires  nothing  more 
than  the  application  of  cold  water  and  rest. 

Burns  and  Scalds. — A  fe?(rw  is  an  injury  produced 
b}'  the  contact  of  dry  heat  with  the  body.  Such  injury 
may  bi^  caused  by  the  flame  of  a  lamp,  candle,  or  fire, 
by  burning  clothes,  hot  metal,  &c.  A  scald  is  a  similar 
injury  brought  about  by  hot  liquids.  The  effects  in 
both  are  much  the  same,  and  vary  with  the  length 
of  time  the  damaged  part  is  exposed  to  the  heat. 
The  amount  of  danger  to  the  patient  varies  with 
the  extent  of  the  body  involved,  the  depth  to  which 
the  effects  of  the  heat  have  penetrated,  and  the 
region  of  the  body  affected.  For  example,  a  slight 
or  superficial  burn  of  a  large  surface  of  the  body  is 
usually  more  dangerous  than  one  of  a  more  severe 
nature  affecting  a  limited  area.  Burns  are  usually 
very  painful  at  first.  To  remove  the  pain,  the  first 
thing  to  do  is  to  smear  some  linseed  or  sweet-oil 
on  the  clothes,  if  they  cover  the  injured  part ;  next, 
carefully  remove  all  clothing  ;  this  should  be  done 
with  the  utmost  gentleness,  and  all  clothing  that  is 
not  readily  removable  should  be  cut  oft'.  To  facili- 
i;itc  the  removal,  the  oil  may  be  passed  between  the 
!<:in  and  the  clothes  to  soften  them,  and  decrease 
ilie  friction  around,  thus  preventing  the  peeling  oft' 
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of  the  skin.  If  there  are  any  raised  blebs  ov  blisters, 
prick  the  skin  over  them  with  a  large,  clean  needle — 
a  darning  needle  being  best.  Now  soak  some  cotton 
tuool  in  a  mixture  of  equal  parts  of  lime-water 
(chunaJt-pani)  and  sweet-oil,*  and  apply  it  to  the 
part  affected.  Tf  these  are  not  at  hand,  a  saturatedf 
solution  of  bicarbonate  of  soda  may  be  applied. 
Bandage  the  whole  carefully  a.nd  lightly,  so  as  to 
exclude  the  air.  In  the  absence  of  the  above  agents, 
flour  may  be  dusted  on  the  pai't,  but  it  is  to  be  avoided, 
if  possible,  as  it  cakes,  and  is  difficult  and  painful  of 
removal. 

Now,  cover  the  patient  up  with  warm  clothes,  and 
keep  him  in  a  warm  room.  Give  him  a  stimulant  if 
depressed,  and  if  the  pain  is  severe,  give  an  adult 
20  drops  of  laudanum  or  chlorodync  in  water. 

Do  not  remove  this  first  dressing  until  it  becomes 
hard  and  stiff  or  irritating,  or  there  are  signs  of 
"matter  "  having  formed.  In  renewing  the  dressing, 
do  not  uncover  all  the  burn  at  once  if  it  is  a  larare 
one,  but  dress  it  bit  by  bit. 

As  the  clothes  usually  woi'u — and  especially  those 
worn  by  women  and  children — are  of  a  very  combus- 
tible nature,  it  occasionally  happens  that  they  catch 
fire.  In  case  of  such  an  accident  the  greatest  presence 
of  mind  and  coolness  are  needed.  Air  is  necessary 
f or  combustion  ;  therefore,  if  we  can  exclude  it,  the 

*  Sweef-oil. — This  name  is  often  applied  to  all  bland,  unir- 
vitafciug  oils,  such  as  olive,  linseed,  and  other  oils. 

t  Tlio  word  saturated  moans  containing-  as  much  as  tlic 
water  or  other  fluid  will  dissolve. 
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tlanit's  will  be  extinguisht  d.  This  is  best,  doiitj  by 
laying  the  patient  on  the  ground  and  (>nveloping  him 
or  her  in  a  blanket,  carpet,  coat,  or  any  other  large 
cloth  at  hand.  Now  keep  pouring  cold  water  over 
the  half-burned  clothes  until  they  are  cool,  and  carry 
the  sufPerer  to  a  warm  room,  lay  him  on  a  table  or  floor, 
and  with  a  scissors  or  sharp  knife  remove  the  clothes. 
The  subsequent  treatment  is  the  same  as  that  for 
burns  already  desoibed.  In  case  of  such  an  accident 
as  this,  never  allow  the  patient  to  I'un  wildly  about, 
as  this  merely  serves  to  fan  the  flames. 

Drowning. — In  drowning,  the  suffocation  suffered 
is  due  to  the  prevention  of  entrance  of  air  into  the 
lungs.  The  water,  in  which  the  patient  has  been 
immersed,  by  filling  the  air-passages,  prevents  the  air 
being  inhaled  as  effectually  as  if  he  were  strangled, 
or  had  a  tight  cord  around  his  neck. 

Treatment.- — Send  for  a  doctor  at  once,  but  in  the 
meantime  endeavour  to  restore  the  patient  by  the 
folio  wing  means  : — Loosen  the  clothes  about  the  neck 
and  chest,  open  the  patient's  mouth,  draw  out  the 
tongue,  remove  all  foreign  bodies,  saliva,  &c.,  that 
may  be  in  the  mouth  or  nostrils.  Get  some  clothes, 
make  them  into  a  bundle,  turn  the  patient  on  his  face, 
so  that  the  "  pit  of  the  stomach  "  rests  upon  the  top 
of  the  bundle.  Now  press  the  convexity  of  the  back 
produced  in  this  way,  down  to  the  bundle  of  clothes 
three  or  four  times.  Turn  the  patient  again  in  such 
a  way  that  the  centre  of  the  back  rests  on  the  bundle 
of  clothes,  and  put  some  warm  covering  over  the  lower 
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half  oi'  the  body.  ( I  rasp  t  he  patient's  arras  above  the 
elbovs-,  and  pnll  them  upwards,  until  they  meet  above 
the  head  ;  this  has  the  effect  of  causing  the  air  to 
enter  the  lungs,  and  imitates  natural  inspiration. 
Next  bring  the  arms  back  to  the  sides,  and  repeat  this 
upwaid  and  downward  movement  about  fifteen  oi' 
sisteeii  times  in  a  minute,  and  continue  doing  so  until 
the  patient  breathes  naturally,  or  all  hopes  of  liis 
recovery  arc  gone.  This  i&  called  artificial  respiratityn, 
and  we  should  remember  that  it  has  been  successful 
after  five  hours  apparently  sus])ended  animation. 
When  breathing  is  properly  established,  cover  the 
patient  with  warm  clothes,  particularly  warm  blank- 
ets, and  rub  his  limbs  upwards,  that  is,  towards  the 
heart.  Apply  hot  bottles  to  his  feet,  legs,  loins, 
armpits,  and  pit  of  the  stomach,  and  a  mustard 
plaster  over  his  heart. 

After  respiration  has  been  re-established,  and  power 
of  swallow^ing  restored,  a  little  warm  brandy  and 
water  or  other  stimulant  w-ell  diluted  should  be  given 
to  the  patient. 

C0NCU.SS10N  OF  THE  Brain  is  usually  due  to 
blows  on  the  head  or  to  falls,  or  violent  shock  to  the 
whole  body.  The  patient  lies  insensible,  the  pulse  in 
weak,  the  face  pale,  the  limbs  cold,  the  breathing 
hard,  and  the  pupils  are  generally  contracted. 

In  the  treatment  of  a  case  like  this,  it  is  useful  foi- 
us  to  know  what  not  to  do.  Do  not  douche  the  patient 
with  cold  water  or  apply  ice  to  the  head  ;  he  is  very 
much  depressed  already,  and  these  agents  would  still 
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further  lower  him.  Do  not  pour  any  alcoholic  liquor 
down  his  throat ;  a  doctor  may  do  this  if  he  sees  the 
necessity,  but  no  one  else  should. 

First,  place  the  patient  on  his  back,  keeping  his  head 
low,  covering  him  up  with  a  blanket  or  great  coat, 
cai'pet,  or  any  other  covering  at  hand.  The  hands, 
feet,  and  limbs  may  be  gently  rubbed  upwards.  He 
will  recover  consciousness,  and  will  probably  vomit 
or  feel  sick  in  a  few  minutes,  if  he  is  to  get  well 
quickly.  This  vomiting  is  a  good  sign.  After  this  he 
may  be  carried  in  a  lying-down  position  to  his  house, 
[f  unconsciousness  continues,  something  serious  has 
taken  place,  and  a  doctoi-  must  be  consulted  Avithout 
delay. 

Fragtukes- — Bones  are  liable  to  be  broken  by 
various  forms  of  violence,  and  when  broken  are  said 
to  be  fractured.  The  signs  by  which  this  accident 
are  made  known  are, — unusual  freedom  of  movement 
in  the  length  of  the  limb,  local  swelling,  depression 
or  deformity,  and  a  sensation  of  grating,  caused  by 
the  broken  ends  of  the  bones  coming  into  contact 
with  one  another.  Fractures  are  said  to  be  simple 
when  there  is  no  wound  of  the  skin  communicating 
with  the  broken  parts  of  the  bone.  In  compound 
fractures  the  broken  bono  is  in  communication  with 
the  external  air. 

Treatment. — The  greatest  possible  care  is  to  bo 
taken  to  prevent  a  simple  fracture  becoming  a  com- 
pound one.    This  is  best  done  by  keeping  the  part 
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in  <a  state  of  absolute  rest  until  ti  eatnicnt  is  begun. 
As  soon  as  the  accident  takes  place,  the  limb  should 
be  gently  stretched,  and  if  the  patient  is  away  from 
home,  a  splint  should  be  made  of  a  dozen  straight 
bamboo  twigs  rolled  up  in  pieces  of  cloth,  straw,  or 
grass.    These  should  be  placed  around  the  limb,  and 
fixed  with  two  or  three    pocket-handkerchiefs  or 
strips  of  cloth  or  a  bandage.    A  puggree  does  very 
well  for  this.    These  temporary  splints  should  be  tied 
pretty  firmly,  but  not  so  tightly  as  to  stop  the  circu- 
lation in  the  limb,  which  would  be  a  dangerous 
thing  to  do.    The  patient  should  then  be  carried 
home,  or  to  a  hospital,  and  a  surgeon  sent  for.  The 
above  form  of  splint  is  specially  mentioned,  because 
it  is  most  easily  got  the  moment  it  is  required- 
Pieces  of  wood,  bamboo-matting,  cardboard,  small 
branches  of  trees,  lathis,  or  other  such  articles  are 
equally  useful  for  the  purpose.  It  is  to  be  remembered 
that  the  above  is  a  preliminary  only,  and  serves  to 
prevent  any  further  damage  to  the  part.    The  final 
"  setting "  is  to  be  carried  out  at  home  or  in  an 
hospital.    In  the  absence  of  a  surgeon,  this  may  be 
•effected  by  placing  the  patient  on  a  hard,  level  bed. 

The  previous  fixtures  are  now  to  be  removed.  An 
assistant  holds  the  limp  above  the  point  of  fracture, 
whilst  the  operator  gently,  and  slowly,  but  firmly, 
pulls  from  the  lower  end  in  a  straight  line  in  the 
natural  direction  of  the  limb,  being  careful  to  avoid 
all  jerking.    By  these  means  the  broken  ends  ore 
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brought  together  into  their  noniial  position.  When 
this  has  been  properly  done  both  the  limbs  are  of 
eqnal  length.  The  limb  is  now  to  be  fixed  in  this 
position  by  means  of  one,  two,  or  three  splints. 
These  may  be  made  of  light,  thin  board,  or  gutta- 
percha, or  cardboard,  and  should  be  thoroughly  pad- 
ded with  cotton-wool  on  the  inside,  and  particularly 
over  parts  that  come  into  contact  with  bony  j^romi- 
nences.  The  splint  or  splints  should  be  about  the 
same  length  as  that  of  the  broken  bone.  If  it  is 
thought  necessary,  a  third  splint  may  be  applied  for 
the  limb  to  rest  upon.  The  splints  should  be 
firml}^  bound  by  pieces  of  bandage  or  straps  tied  at 
intervals  along  the  broken  limb. 

Care  should  be  taken  that  they  be  not  bound  too 
tightlj^,  for  this  would  interfere  with  the  circulation 
in  the  limb  and  the  repair  of  the  broken  bone.  As 
the  parts  about  the  broken  ends  of  the  bone  swell 
during  the  first  few  days  after  the  accident,  the 
point  of  fracture  is  not  to  be  bandaged  too  firmly. 
It  would  be  better  to  leave  it  exposed  to  see  how  the 
union  of  the  bones  is  going  on.  If  the  bone  has 
been  properly  set,  the  splints  carefully  applied,  and 
the  limb  kept  at  perfect  rest,  nothing  more  will  be 
needed  in  the  treatment.  The  straps  or  bandages, 
however,  will  i-equire  to  be  tightened  every  three  or 
four  days,  but  the  sjilints  ought  not  to  be  meddled 
with  for  about  three  weeks,  unless  some  unusual  occur- 
rence demands  their  removal.    If  any  inflammation 
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arises,  it  may  often  be  subdued  by  the  application  of 
cold  water*  to  the  pai't. 

There  are  many  varieties  of  facture  requix'ing 
special  modes  of  treatment,  which  we  cannot  describe 
here.  The  directions  given  above  are  applicable  to 
most  forms  of  simple  fractures  of  limbs,  and  can  be 
carried  out  very  readily.  In  all  cases,  when  a  surgeon 
is  available,  he  should  he  asked  to  see  and  treat  the 
fi-actui-e. 

SxAKE-BlTES.  Bites  are  more  frequently  inflicted 
by  harmless  than  by  dangerous  snakes.  Most  people, 
however,  cannot  distinguish  the  one  kind  of  snake  or 
its  bite  from  the  other  ;  yet  they  are  only  too  con- 
scious of  the  terrible  consequence  of  a  bite  inflicted 
by  a  poisonous  snake.  The  result  is  that  the  bites 
of  even  innocent  snakes  are  accompanied  by  mucli 
depression  from  fear. 

The  bite  inflicted  by  a  poisonous  snake  generally 
shows  only  two  punctures,  whereas  those  of  harmless 
snakes  show  four  or  six. 

Treatment. — Send  for  a  doctor  at  once,  but  in  the 
meantime  the  following  aid  should  be  afforded : — 

Apply  a  ligature  similar  to  that  described  to  stop 
arterial  bleeding  (see  page  264)  a  few  inches  above  the 
place  of  the  bite,  and  apply  three  or  four  more  such 
ligatures  above  the  first  one,  at  intervals  of  a  few 

*  Cold  water  dressing  consists  merely  of  the  application  of 
a  clean  rag  or  bit  of  lint  saturated  with  cold  water,  and  kept 
on  the  part  affected  by  a  light  bandage. 
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inches.  The  part  may  now  bo  sucked  hy  the  patient 
or  by  a  by-stander.  It  must  be  remembered,  liow- 
«ver,  that  this  is  a  dangerous  thing  to  do,  if  there 
are  any  abrasions,  ulcers,  or  wounds  on  the  lips  or 
moutli,  and  whenever  it  is  done  the  operator  should 
immediately  afterwards  rinse  his  moutli  out  with  a 
solution  of  Condys  Fhnd,  or  a  powerfnl  disinfectant 
lotion.  After  this  has  been  done,  incise  the  wounds 
by  cutting  across  the  punctui'es  with  a  sharp  pen- 
knife or  other  instrument,  and  allow  the  wound  to 
bleed  fi-eely,  or  preferably,  c.xcisr  the  punctured 
and  poisoned  pai  ts  to  a  depth  of  a  quai-ter  of  an  inch 
at  least.  Now  apply  either  a  hot  iron  or  live  coal, 
oi"  some  pure  nitric  or  carbolic  acid,  to  the  bottom 
of  these  wounds  as  quickly  as  possible.  Next  give 
the  patient,  if  an  adult,  15  drops  of  solution  of 
ammonia,  or  a  teaspoonfnl  of  sal  volatile,  in  a  wine- 
glassful  of  water.  If  he  is  juuch  depressed  and 
inclined  to  faint,  give  him  an  ounce  of  brandy  oi- 
whisky,  or  rum  well  diluted. 

If  the  bite  be  on  such  a  part  that  ligatures  cannot 
be  applied,  the  first  thing  to  be  done  is  to  suck  the 
wound  thoroughly,  pinch  up  the  punctured  places, 
and  excise  a  circular  piece  as  large  as  the  thumb 
nail,  from  around  each  puncture  to  the  depth  of  a 
<iuarter  of  an  inch,  and  apply  one  of  the  cauterising 
agents  above-mentioned. 

Should  no  symptoms  of  poisoning  come  on,  in  half 
An  hour  remove  the  ligatures,  or  the  part  will  moi'tify, 


276  GENERAL  HYGIENE.  [SBC.  III. 

from  the  stoppage  o£  the  circulation.  But  il"  depres- 
sion, faintness,  nausea,  and  quick  breathing  occur, 
the  ligature  should  be  kept  on  until  the  patient  is 
recovering,  or  until  the  ligatured  part  is  cold  and 
livid. 

Repeat  the  brandy  or  other  stimulant  at  hand 
every  quarter  or  half  hour,  according  to  the  amount 
of  depression,  but  do  not  intoxicate  the  patient. 
Apply  a  mustard  plaster  over  the  heart  and  to  the 
calves  of  the  legs.* 

People  travelling  in  the  jungle  should  always 
take  with  them  some  Condy's  Fluid  or  the  crystals 
of  ■permanganate  of  potash.  It  has  been  proved  that 
this  salt  of  potash  renders  the  poison  inert,  and  if  it 
can  be  brought  into  contact  with  the  poison  in  the 
bitten  part  early  enough  it  is  said  that  no  symptoms 
of  poisoning  will  ensue.  If,  however,  a  blood  vessel 
has  been  penetrated  by  the  poison  fang,  the  poison 
is  carried  throughout  the  system  almost  at  once,  so 
that  nothing  can  be  of  much  avail. 

No  method  of  treatment  oi  the  bites  of  really 
venomous  snakes  (we  refer  especially  to  those  of  the 
cohra  and  krait)  has  hitherto  proved  satisfactory. 
The  plan  above  sketched  is  based  on  the  experience 
of  one  of  the  greatest  living  authorities  on  the  sub- 
ject.   If  the  bite  be  that  of  a  harmless  snake,  under 

*  Abstracted  from  Health  in  India,  by  SiK  Joseph  P\yrer 
M.D.,  P.R.S.,  &c. 
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this  treatment  the  patient  speedily  recovers ;  if  it  be 
that  of  a  poisonous  reptile,  no  other  mode  of  treat- 
ment is  so  efficacious. 

We  frequently  hear  of  persons  ha^ang  discovered 
a  cure  for  snake  bites.  Pay  no  attention  to  such 
assertions.  If  the  advice  given  by  quacks  be  followed 
to  the  exclusion  of  the  plan  of  treatment  we  have 
recommended,  the  unfortunate  patient  will  be 
deprived  of  the  only  chance  he  has  of  recovery. 

Sprains. — These  are  injuries  produced  by  falls, 
blows,  twists,  or  wrenches  of  the  joints,  in  which  the 
ligaments*  or  tendons,  or  both,  around  the  bones  are 
torn  or  considerably  stretched. 

Sprains  are  often  more  painful,  severe,  and  serious 
accidents  than  either  dislocationsf  or  fractures.  The 
more  serious  forms  of  this  injury,  if  not  properly 
treated  in  the  early  stage,  may  cripple  the  patient 
for  life.  A  sprain  is  recognized  by  the  pain,  swell- 
ing, and  discoloration  around  the  joint,  coming  on 
shortly  after  the  accident. 

Treatment. — The  joint  must  be  kept  in  a  state  of 
perfect  rest.  A  bandage  steeped  in  cold  water  may  be 
applied  around  the  joint  pretty  firmly,  or  if  this  givea 
pain,  hot  water  may  be  used  instead  of  cold  water, 

*  Ligaments  are  the  dense,  fibrous  structures  which  unite  tho 
bones  entering  into  the  formation  of  joints  with  one  another.  . 

f  Dissolution  is  a  surgical  term  applied  to  cases  in  which 
the  articulating  surfaces  of  bones  have  been  forced  out  of 
their  natural  positions.  The  chief  joints  affected  are  the  hip, 
shoulder,  elbow,  knee,  ankle,  and  wrist.  The  chief  obstacle 
to  the  bones  resuming  their  natural  positions  is  the  contrac- 
tion of  the  muscles  around  the  joint,  and  considerable  force 
{called  extension)  is  sometimes  necessary  to  effect  tbis. 
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If  the  pain  continues  severe,  relief  may  be  obtained 
by  the  application  of  a  hot  linseed-meal,  atta,  or 
bread  poultice,  which  should  be  changed  frequently. 
When  the  swelling  is  decreasing  some  stimulating 
liniment*  (the  best  being  opodeldoc  or  soap  lini- 
mentf)  should  be  rubbed  over  the  joint,  and  from 
this  time  onwards  the  joint  should  be  carefully 
exercised.  Avoid  prolonged  rest  of  the  part,  for 
this  is  frequently  followed  by  permanent  stiffness  of 
the  joint. 

Stings. — The  stings  of  scorpions,  bees,  wasps,  some 
varieties  of  mosquitoes,  centipedes,  and  tarantulas, 
cause  much  pain  for  a  time.  The  pain  is  due  to  the 
deposit  of  an  acid  called  formic  acid  in  the  skin  of 
the  part  stung.  The  treatment,  therefore,  aims  at 
neutralising  this  acid  by  applying  an  alkali  :  of  these 
the  best  is  hartshorn  or  liquid  ammonia.  If  these  are 
not  at  hand,  a  saturated  solution  of  washingf  or  baking: 
soda  or  of  lime-water  may  be  used.  If  none  of  these 
are  to  be  had,  a  lather  of  soap,  glycerine,  or  some 
bland  oil  may  be  applied.  In  the  case  of  a  wasp  or 
bee  sting,  the  sting  itself  must  be  removed,  and  it 
is  a  good  plan  after  this  to  press  the  barrel  of  a  key 
on  to  the  part  stung.  In  the  adult,  if  the  pain  is 
severe,  the  hypodermic  injection  of  \  grain  of  cocaine 
is  strongly  recommended  by  some  authorities- 

*  A  liniment  is  a  semi-fluid  ointment  or  .soapy  compound 
for  rubbing  on  painful  joints  and  other  parts.  But  the  term 
also  includes  spirituous  applications  employed  externally. 

t  Soap  liniment  is  prepared  from  soap,  oil,  and  spirits,  and 
is  one  of  the  most  useful  applications  we  possess  for  painful 
and  stiff  joints. 
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Poisoning. — Poisons  are  occasionally  swallowed 
by  mistake.  In  the  case  of  sucli  an  accident,  the 
first  thing  to  do  is  to  try  and  make  the  patient 
sick,  so  as  to  bi-ing  back  the  poison.  This  may 
be  effected  by  giving  large  draughts  of  warm 
water  with  a  tea-spoonful  of  common  salt,  or  with  a 
dessert-spoonful  of  mustard,  and  then  putting  the 
fingers  down  the  throat  as  far  as  possible.  If  the 
poison  is  of  a  dangerous  nature,  send  for  a  doctor  at 
once. 

Swallowing  Foreign  Bodies. — Children  frequently 
place  marbles,  coins,  buttons,  and  other  bodies,  in 
the  mouth,  and  sometimes  swallow  them  accidentally. 
This  need  not  alarm  the  parents,  and,  as  a  rule, 
nothing  need  be  done  for  it.    The  foreign  body  will 
be  passed  from  the  bowels  in  due  course.    We  would 
caution  parents  against  the  habit  of  giving  purga- 
tives in  such  cases  ;  all  they  need  do  is  to  feed  the 
child  on  a  constipating  diet,  such  as  bread  or  rice 
and  milk,  for  the  ensuing  twenty-four  hours.  The 
foreign  body  will  by  this  means  become  impacted  in, 
and  carried  along  with,  the  solid  faeces. 

Foreign  Bodies]  in  the  Throat. — Foreign  bodies, 
such  as  fish  bones,  large  pieces  of  meat,  husk  of  grain, 
and  fruit  stones,  sometimes  stick  in  the  throat,  or  in 
the  upper  part  of  the  food-pipe,  and  create  much 
alarm,  as  they  can  neither  be  swallowed  nor  ejected. 

The  treatment  here  is  to  place  the  patient  sitting 
on  a  chair  with  his  face  in  a  good  light,  open  the 
mouth  as  widely  as  possible,  and  look  down  the  throat . 
for  the  offending  body.    If  it  can  be  seen  and  reached, 
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the  simplest  way  of  getting  rid  of  it  is  to  hook  the 
finger  around  and  withdraw  it.  If  it  is  a  sharp- 
pointed  body  that  has  stuck  in  the  mncous  membrane, 
remove  it  with  a  forceps  or  pincers  of  some  kind. 
If  it  cannot  be  seen,  we  should  carefully  attempt  to 
hook  the  finger  around  and  remove  it  or  push  it  down 
the  food-pipe.  These  means  failing,  make  the  patient 
swallow  as  large  a  piece  of  the  crumb  of  bread  as 
possible,  or  attempt  to  make  him  vomit  by  giving  him 
an  emetic  of  warm  water  and  mustard,  and  tickling 
the  back  of  the  throat ;  sometimes  a  few  slaps  on  the 
back  will  serve  to  dislodge  it. 

Foreign  Bodies  in  the  Air-passages. — In  swallow- 
ing rapidly,  bits  of  food  occasionally  pass  down  the 
wrong  way,  that  is,  into  the  air-passages.  This  is  a 
comparatively  rare  accident,  as  nature,  by  a  beautiful 
contrivance,  closes  the  larynx  during  the  act  of 
swallowing ;  but  when  it  does  occur  it  is  always  very 
alarming  and  frequently  very  dangerous.  We  know 
that  this  has  occurred  by  the  patient  suffering  from 
great  difficulty  of  breathing,  from  a  sense  of  suffoca- 
tion, and  from  the  severe  cough  thnt  comes  on 
fevery  minute  or  so.  If  the  foreign  body  completely 
obstructs  the  entrance  of  the  air-passages,  and  is  not 
dislodged,  death  may  take  place  very  suddenly. 

Treatment. — The  doctor  must  be  sent  for  instantly. 
To  save  the  patient's  life  and  to  allow  him  to 
breathe,  it  may  be  necessary  to  open  the  wind-pipe 
from  without.  In  the  meantime,  we  should  invert 
the  body,  that  is,  cause  the  patient  to  stand,  as  it 
were,  on  his  head.   In  the  case  of  a  child,  this  can 
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easily  be  done,  by  laying  it  on  a  small  table,  grasping 
the  feet,  and  tilting  tbe  table,  until  the  head  is 
nearly  perpendicular  to  the  ground.  When  in  this, 
position,  give  a  few  sharp  slaps  on  the  back. 
Should  this  fail,  induce  the  patient  to  run  twenty  or 
thirty  yards  ;  this  sometimes  causes  the  foreign  body 
to  be  coughed  up.  This  also  proving  futile,  try  to 
make  the  patient  vomit  by  tickling  the  throat.  If, 
unsuccessful,  put  the  patient  quietly  to  bed,  and 
■wait  till  the  doctor  arrives. 

Foreign  Bodies  in  the  Ear. — Insects,  peas,  beans, 
stones  of  fruit,  seeds,  heads  of  matches,  and  such 
like  things  occasionally  find  their  way  into  the  ear. 
In  the  case  of  an  insect,  all  that  is  necessary  is  to 
drop  some  bland  oil  into  the  ear,  which  either  kills 
it,  or  stops  it  wandering  about.  Peas  and  the  heads  of 
matches  may  generally  be  removed  by  carefully 
syringing  out  the  ear  with  warm  water.  Should 
this  fail,  a  doctor  must  be  consulted.  On  no  account 
should  the  ear  be  tampered  with  :  this  caution  is 
especially  needed  in  the  case  of  childi'en,  in  whom; 
the  external  ear  passage  is  very  short.  We  should, 
be  certain  that  we  are  dealing  with  the  ear  that  is 
affected. 

Wounds. — Wounds  are  usually  classed  as — (1) 
incised  or  clean  cut  wounds  ;  (2)  lacerated  or  torn 
wounds ;  and  (3)  punctured  wounds, 

Incised  ok  clean  cut  wounds — Are  produced  by 
sharp  cutting  instruments,  such  as  a  knife,  penknife, 
or  sword,  &c.  If  large,  they  may  bleed  very  freely, 
m  which  case  the  treatment  suggested  in  the  case  of 
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Bleeding  should  be  employed.  After  staunching 
the  haemorrhage,  the  wound  itself  is  to  be  thoroughly 
cleaned,  by  removing  all  foreign  bodies,  pieces  of 
sand  or  gravel,  or  anything  else  that  may  have  got 
into  it.  This  is  best  effected  by  the  use  of  a  clean 
rag  and  a  stream  of  cold  water.  It  will  be  well  to 
add  some  carbolic  acid  to  the  water,  making  this 
carbolic  lotion  1  to  50  in  strength.  We  next  bring 
the  edges  of  the  wound  together,  which  may  best  be 
done  by  long  strips  of  sticking  plaster.  In  apply- 
ing the  sticking  plaster,  first  cause  one  end  of  it  to 
adhere  to  one  side  of  the  wound,  press  the  edges- 
of  the  wound  together  between  the  finger  and  thumb, 
pull  pretty  firmly  on  the  plaster,  and  fix  it  to  the 
opposite  side  of  the  wound.  If  necessai-y,  apply  two 
or  more  strips  of  plaster  in  this  way.  The  plaster 
should  never  completely  encircle  the  limb,  although 
it  should  be  a  little  longer  than  half  the  cii'cumfer- 
ence  of  the  limb,  and  it  should  be  about  half  an  inch 
broad.  If  the  wound  is  at  all  large  and  painful, 
apply  a  piece  of  lint  over  the  strips  of  plaster,  or  a 
clean  cotton  cloth  saturated  with  cold  water. 

Lacerated  or  Torn  Wounds. — As  a  rule,  these 
wounds  do  not  bleed  much,  but  they  are  prone  to  be 
followed  by  the  formation  of  matter  or  pus,  and 
sometimes  they  are  very  difficult  to  clean  thoroughly. 

Treatment. — To  clean  the  wound,  use  cold  water 
and  a  clean  sponge,  or,  preferably,  a  piece  of  clean 
rag  or.lint.  If  at  hand,  some  carbolic  acid  should 
be  added  to  the  water,  in  the  pi-o portion  of  from  2  to 
4  tea-spoons  of  the  foi-mer  to  a  pint  of  the  latter.  If 
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the  wound  be  irreg-ular,  and  extends  under  the  skin, 
this  lotion  must  be  gently  injected  with  a  syringe. 
The  wound  having  been  thoroughly  cleaned,  the  edges 
are,  if  possible,  to  be  brought  together  with  sticking 
plaster,  but  care  must  be  taken  that  the  plaster  is  not 
applied  too  tightly,  otherwise  matter  would  be  pre- 
vented from  makinor  its  exit.  The  wound  should 
now  be  covered  with  a  piece  of  lint,  or  clean  rag^ 
saturated  with  the  above  lotion,  or  with  some  car- 
bolic oil  in  the  above  proportion.  This  should  be 
covered  with  a  little  oiled  silk  cloth  or  a  plantain 
leaf,  and  the  whole  lightly  bandaged.  Should  much 
pus  form,  and  the  wound  show  no  tendency  to  heal, 
remove  the  sticking  plaster  entirely,  and  if  there 
is  any  unpleasant  smell  in  the  wound,  apply  a  charcoal 
poultice  to  it. 

Punctured  Wounds. — These  wounds  are  produced 
by  long,  narrow,  and  sharp-pointed  bodies,  penetrat- 
ing the  flesh.  As  examples  of  these,  we  have  woands 
produced  by  treading  on  a  soft  splinter  of  wood,  or 
a  nail. 

Treatment. — The  first  thing  to  do  is  to  remove  any 
foreign  body  that  may  be  sticking  in  the  wound, 
next  stop  any  bleeding,  wash  the  wound  thoroughly, 
and  allow  the  mouth  of  the  wound  to  remain  open, 
for  there  is  a  great  tendency  for  the  matter  which 
may  form  to  become  blocked  up.  The  general  dress- 
ing may  be  conducted  as  in  the  case  of  lacerated 
wounds. 


CONCLUSION. 


mHE  rules  of  health  and  the  ways  adopted  to  prevent 
X  disease,  are  no  w  being  taught  in  schools  almost 
throughout  India.  It  is  wise  to  learn  the  sanitary 
precepts  we  have  laid  down  in  this  little  book  when 
young  ;  bat  it  will  serve  no  useful  purpose  to  learn, 
if  we  do  not  choose  to  practise  them.  We  should 
apply  them  to  ourselves,  our  house,  and  its  surround- 
ings, and  to  our  daily  mode  of  living. 

The  main  points  herein  alluded  to  are  : — 

1.  That  many  diseases  are  preventable,  and  that 

this  prevention  rests  with  ourselves  by  adopt- 
ing proper  sanitary  rules  in  our  daily  life. 

2.  To  always  endeavour  to  secure,  in  our  house 

and  its  surroundings,  a  sufficiency  of  fresh  air. 

3.  To  use  pure  drinking  and  cooking  water,  and 

if  any  water  is  stored  in  the  house,  to  take 
every  precaution  to  keep  it  from  all  sources 
of  pollution. 

4.  To  use  wholesome  food  in  sufficient,  but  not 

too  great  a  quantity. 

5.  To  wear  suitable  clothing. 

6.  To  avoid  all  dirty  habits,  and  to  attend  specially 

to  the  proper  removal  of  all  the  waste  matters 
from  the  body,  human  ordure,  urine,  &c. 
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7.  To  attend  to  personal  cleanliness  by  bathing 

thoroughly  and  regularly. 

8.  To  take  a  sufficient  amount  of  exercise  suitable 

to  our  age,  climate,  occupation,  and  sex. 

We  conclude  with  the  remark  that  it  is  our  earnest 
desire  to  improve  the  sanitary  welfare  of  all  classes 
of  the  people  of  India,  and  we  would  assert  the  fact 
that  a  due  observance  of  the  principles  herein  laid 
down  will  effect  the  objects  pointed  out  in  the  Intro- 
duction of  this  book. 


FINIS. 


! 


INDEX. 


Page 

Abscesses  ...  261 

Accessory  foods  . .  88 

Accidents.  Injuries  and —  '2(>1 
Acid.    Carbolic—  ..  182 

Acid.  Carbonic — gas  ...  24 
Acid.  Sulphurous —  . .  182 
Adulteration  of  food  . .  104 
Ague  51,239 
Air  15—32 


Air.    Composition  of—  20  &  23 
Air.    Effects  of  re-breath- 
ing— 26—28,32,43 
Air.    luspii-ed —  ...  15 

Albuminous    food.  Nitro- 
genous, proteid,  or —     ...  84 
Alcohol     and  alcoholic 

beverages  119 — 126 

Amoeba.    Life  history  of —  78 
Anatomy  and  physiology  of  ' 
the     digestive  organs. 
Brief  sketch  of  the—    ..  106  ' 
Animals.    Bites  of —       ...  262 
Domestic —     ...  32 
Disposal  of  dead —  162 

Mankind  more 
to   disease  than 


Page. 

Sick  people  give 

31 


223,224 
...  224 
...  99 
220,221 
...  90 
...  4 
-    ...  119 
...  90 
...  262 
...  274 
264—266 
279 


79 


Animals 
Animals 
Animals 
liable 
lower- 
Animal  matter 
Animal  or  vegetable  matter. 

Decaying — 
Animal     skins.  Butchers, 
leather-makers,  curers 
of — ,  and  dyers 
Ari"ack 
Arrowroot 

Artery.    Wound  of  an 
Artesian  wells 


8 
25 

29 


30 


105,128 
102,105 
...  2(j-4 


Bad  gases 

off- 
Bathing 
Bath.  Hot- 
Beans 

Bedding  and  pillows 
Beef 

Benefits  of  hygiene 
Beverages.  Alcoholic 
Birds 

Bites  of  animals 
Bites.  Snake — 
Bleeding 

Bodies.    Foreign — 
Body.     Human — compared 
I     with  an  engine 
Body.    Uses    of   water  in 
'  the— 

>  Body-weight.  Man's — re- 
mains more  or  less  con- 
stant 

Bowel  fever.  Typhoid,  en- 
teric, or —  ...52,139 
Boys.  Exercise  for —      ...  204 
Brain.    Concussion  of  the  —  270 
Bread  100,105 
Breathe.    How  we—       ...  19 
Brief  sketch  of  the  anatomy 
and    physiology  of  the 
digestive  organs  ...  106 

Bruises  ...  266 

Burning  of  lamps  and  fires  28 
Burns  and  scalds  ...  267 

Butchers,  leather-makers, 
curers  of  animal  skins, 
and  dyers  ...  80 


4fi 


79 


63  Butter 


93,105 


ii 


INDEX. 


Camp  and  jungle  life 


Indian 


Page. 
170 


Starches 


131 

86 
24 
182 

236 
91 


sick- 

with 
India 


Cannabis  Indica 

hemp  or — 
Carbo-hydrates 
or — 

Carbonic  acid  gas 
Carbolic  acid 
Care  of  the  sick 
Caseins  or  curd 
Causes.    General — of 
ness 

Causes  interfering 

sanitary  reform  in 
Cemeteries 
Cesspool  system 
Characters  of  good  milk  ... 
Chai-acters.      Physical — of 

good  waters 
Charcoal 
Cheese 

Chewing.    Pan — 
Chicken-pox 

Children.    Condensed  milk 
for — 

Children.  Exercise  for — ... 
Chloride  of  lime  solution  ... 
Chloride  of  zinc 
Chocolate.    Cocoa  and —  ... 
Cholera 

Cholera  :  its  prevention  and 

treatment 
Circulation.    Scheme  of 

the — 

Classification  of  foods 
Climate 

Clothes    should  never 

Washed  in  rooms 
Clothing  213—219 
Cocoa  and  Chocolate  ...  105 
Coffee  ...  105 

Cold  water  in  bathing.  Ef- 
fects of —  ...  224 
Commoii  Indian  diseases  ...  239 
Composition  of  air  20,23,32 
Composition    of  digestive 

juices  '       ...  108 

Composition  of  milk  ...  91 
Composition  of  sewage     ..  136 


be 


10 

193 
145 
95 

70 
183 
105 
113 
242 

96 
203 
184 
184 
105 

47 

243 

81 
82 
117 

29 


Page. 

Composition  of  water  ...  53 
Conclusion  ...  284 

Concussion  of  the  brain    ...  270 
Condensed  milk  for  chil- 
dren ...  96 
Consequences  of  sickness...  7 
Contagious  and  infectious 

diseases  ...  233 

Cooking  in  inhabited  rooms  29 
Cool.    How  to  keep  water — 

without  ice  ...  74 

Corn.    Indian—  ...  102 

Cotton  ...  218 

Curd  or  caseine  ...  91 

Cure  of  disease  ...  8 


Curers  of  animal  skins. Butchers, 


leathei"-makei-s, — dyers  .. 
Curry-powder 
Cutis  and  cuticle 
Cuticle.    Cvitis  and — 

D. 


30 
105 
197 
197 


162 


Dead  animals.  Disposal  of — 
Decaying  animal  or  vege- 
table matter  ...  29 
Decay  of  the  teeth  ...  112 
Description  of  niti-ogenous 

food  ...  89 

Dhers  and  Wadders  ...169 
Diarrha3a  ...  50 

Diarrhoea  and  dysentery  ...  249 
Diet  for  children.  Condensed 

milk  as  a —  ...  96 

Digestion.    Effects  of  alco- 
hol on—  ...  121 
Digestive  juices  ...  108 
Digestive     organs.  Brief 
sketch  of  the  anatomy  and 
physiology  of  the—       ...  106 
Dirty  floors,  dirty  furniture, 

and  dirty  walls  ...  29 

Disease  ...6 — 8 
Diseases  233—234,239 
Diseases  arising  from  im- 
pure water  ...  46 
Diseases  created  by  human 

ordure  ...  138 

Disinfectants  ...  181 


INDEX. 


Ill 


Page. 

Disposal  of  dead  animals  ...  1(32 
Ditches  aud  pools.  Water  of — (i4 
Domestic  animals  32,54 
Domestic  sanitation  aud 
personal  hygiene.  Influ- 
ence of —  ...  10 
Drains  and  drainage  159-160 
Drains.   Badly  coustnxcted 

— and  the  absence  of —  ...  29 
Drowning  ...  269 

Drugs.  Sale  of  poisonous —  180 
Dry-earth  system  ...  149 

Dry  refuse  and  its  removal. . .  157 
Dyers.    Butchers,  leather- 
makers,  curers  of  animal 
skins, —  ...  30 

Dysentery  51,250 
Dysentery.  Diarrhoea  and —  249 


Eating  rapidly.  Effects  of —  1 15 
Engine.   Human  body  com- 
pared with  an —  ...  79 
Enteric.     'J'yphoid,   — ,  or 

bowel  fever  52,139 
Epidemic  disease  ...  234 

Excrement.  Human — ,  sew- 
age, and  liquid  refuse    ...  135 
Excreta.    Methods  of  re- 
moval of  human —        ...  142 
Exercise  201—208 
Expiration  ...  20 


Fainting  ...  253 

Fermented  toddy  ...  1"28 

Fats  or  hydro-carbon.s  ...  87 
Fever.     Typhoid,  enteric, 

or  bowel—  52,139,239 
Fires.    Burning   of  lamps 

and—  ...  28 

Fish  ...  89 

Fits  ...  254 

Flesh-eater.    Man  is  both  a 

vegetable  and —  ...  114 

Floors.  Dirty — ,  dirty  fur- 
niture, aud  dirty  walls  ...  29 


Pagk. 

Food  and  foods  75—70,82,88— 
89,96-  99,104,111,116,118,237 
Foreign  bodies  . . .  279 

Foul  air.  Use  of  the  sense  of 

smell  in  recognising —  ...  27 
Fractures  ...  271 

Fruits  ...  102 

Functions  of  the  skin  ...  199 
Furniture.    Dirty  floors, 

dirty — ,  and  dirty  walls...  29 


24 


Gas.  Carbonic  acid 
Gases.  Sick  people  give  oft" 

bad- 
Gastric  juice 

General  causes  of  sickness 
General  uses  of  water 
Ginger 

Girls.    Exercise  for — 
Glands  109,198,199 
Good  waters.  Physical 

characters  of — 
Gosha  latrines.  DiflBculties 

of  removal  of  human 

dure  from — 
Gowlies 
Gram 


31 
110 
2 

54 
105 
206 


0 


or- 


154 

95 
98 


H. 


Hair.    The—  ...  199 

Hard  and  soft  waters  ...  70 
Health  6,171,185,189 
Heat  ...  182 

Hemp.  Indian— or  Cannabis 

Indica  ...  131 

Histoi-y  of  Amoeba.  Life — . . .  78 
Honey  ...  105 

Hospitals.      Public  and 

pauper—  ...  177 

Hot  bath      -  ...  224 

House  and  its  surroundings.  163 
House  sanitation  ...  160 

Human  body  compared  with 

an  engine  ...  79 

Human  oxci'ement,  sewage, 

and  liquid  refuse  135,153 


iv 


INDEX. 


Page. 

Humau  excreta,  Methods  of 
removal  of —  ...  142 

Humau  ordure.  Diseases 
created  by —  138,154 

Human  refuse.  Utilisation 
of-  ...  151 

Hunger  and  thirst  ...  78 

Hydi-ants.  Public  water- 
supply  thi-ough  pipes  and —  58 

Hydro-carbons.  Fats  or —  ...  87 

Hygiene  4,10 


lee.    Snow  and —  ...  60 

Ice.    How  to  keep  water 

cool  without —  ...  74 

Idleness  ...  209 

Impure   water.  Diseases 

arising  from —  ...  46 

Indian  com  ...  102 

Indica.     Indian    hemp  or 

Cannabis —  ...  131 

India.    Causes  interfering 

with  sanitary  reform  in —  10 
Indian  diseases.  Common —  239 
Indian  hemp  or  Cannabis 

Indica  ...  131 

Infants.   Milk  as  a  food 

for—  96-97 
Infectious  diseases.  Con- 
tagious and —  ...  233 
Influence  of  light  on  health  184 
Inhabited  rooms.  Cooking 

in—  ...  29 

Injuries  and  accidents  ...  261 
Inspiration  ...  19 

Inspired  air  ...  15 

Intermittent  fever.  Ague, 

— ,  or  thup  ...  239 

Introduction  1 — 14 

Iron.   Sulphate  of—       ...  183 


Jheel  or  marsh  water  ...  62 
Juice.    Gastric —  ...  HO 

Juices.  Digestive —  ...  108 
Jungle  life.    Camp  and—...  170 


Lamps  and  tires. 

of— 
Larynx.    The — 
Latrines 
Lawn  tenuis 


Page. 
Burning 

...  28 
...  IG 
150,153,154 
...  207 


Laws  and  rules.  Sanitary —  12 
Leather-makers.  Butchei's, 
— ,  curers  of  animal  skins, 
dyers  ...  30 

Legislation.    Public  health 

regulations  or  sanitai-y — . .  171 
Lemon-juice  ...  105 

Leprosy  ...  5 

Life.  Camp  and  jungle — ...  170 
Life  history  of  Amoeba  ...  78 
Light.     Influence  of — on 

health  ...  185 

Light.    Beading—  ...  188 

Lime  ...  183 

Lime  solution .  Chloride  of — 184 
Linen  ...  218 

Liquid  refuse.  Human  ex- 
crement, sewage,  and — ...  135 
Liquids.    Final  disposal  of 

drainage —  ...  160 

Lower  animals  ...  8 

Lungs.  The —  ...  17 

Luxuries  ...  88 


M. 


Precau- 


Malarial  poison. 

tions  against —  ...  241 

Man  is  both  a  vegetable  and 

flesh-eater  ...  114 

Mankind  more  liable  to  dis- 
ease than  lower  animals..  8 
Man's  body-weight  remains 

more  or  less  constant  ...  79 
Marsh -water.  Jheel  or—  62 
Materials.  Woollen —  ...  218 
Matter  25,29,84 
Meals  117,118 
Meaty     or    fleshy  foods. 

Proteid,—  ...  Ill 

Medicines.  Use  of  patent —  179 
Midden  system  ...  145 

Milk  91,93—96,102,105 


INDEX. 


y 


Pagk. 

Mineral  matter  ...  84 

Municipalities  ...  173 

Municipal  taxation  ...  l/o 

Mustard-powder  ...  105 

Muscles  ...  201 

Mutton  ...  90 

N. 

Nails.  The—  ...199 
Natui'al  ventilation  ...  33 

Need  of  exercise  •  •  •  202 

Need  of  food  ...  7(> 

Nitrogenous,   proteid,  or 

albuminous  food  ...  84,89,98 
Nitrogen.  Oxygen  and — ...  22 
Nose.  Bleeding  from  the —  266 


Offensive  trades  and  trades 

injurious  to  health  ...  189 
Opium  129,130 
O  rdure .  D  iseases  created  by 

human —  ...  138 

Organs.  Brief  sketch  of  the 
anatomy  and  physiology 
of  the  digestive —         •••  106 
Organs  of  respiration       ...  16 
Oxygen  and  nitrogen        ...  22 


Pan-chewing  ...  113 

Pail  system  ...  147 

Palm  wine.  Toddy  or—...  128 
Patent  medicines.  Use  of —  179 
Pauper    hospitals.  Public 

and —  •■  177 

Pea.s  ..98 
Personal    hygiene.  Influ- 
ence of  domestic  sanita- 
tion and —  ■••  10 
Phenyle  ..  183 
Physical  characters  of  good 

■water  ••.  70 

Physiology  of  the  digestive 
organs.  Brief  sketch  of  the 
anatomv  and —  .  .  106 

Pillows.  "Bedding  and— ...  221 


Page. 

Pipes  and  hydmnts.  Public 
water-supply  through — ...  58 

Poisonous  drugs.   Sale  of —  180 

Poison.  Precautions  against 
malarial —  ...  241 

Poisoning 

Pollution  of  wells  ...  67 

Pools.    Water  of  ditches 

and —  ...  (>4 

Potassium  salts  ...  84 

Potatoes  _  ...  100 

Precautions  against  mala- 
rial poison  ...  241 
Preservation  of  teeth  ...  113 
Prevention  of  disease  ...  7 
Private  latrines  . . .  158 
Proteid,  meaty,  or  fleshy 

foods  ...  HI 

Proteid.  Nitrogenous, — ,  or 

albuminous  food  ...  84 

Public  and  pauper  hospitals  177 
Public    health  regulations 

or  sanitary  legislation  ...  171 
Public  latrines  ...  153 

Public  water-supply 
tln-ough    pipes   and  hy- 
drants ...  58 
Purification  of  water       ...  72 
Purposes  served  by  water...  83 

Q 

Quality  of  well-waters  ...  64 
Quality  of  milk  ...  94 

Quantity  of  food  ...  116 

Quantity  of  water  required.  54 


Rain-water  ...  61 

Reading  light  ...  188 

Re-breathing  air.  Effects  of —  26 
Reform  in  India.  Causes 
interfering  with  sanitary —  10 
Refuse.   Human  excrement, 

sewage,  and  liquid —  135,157 
Regulations.  Public  health — 

or  sanitary  legislation  ...  171 
Respii-ation.  Organs  of —  ...  1(> 


vi 


INDEX. 


Rest  and  sleep 

Rice 

Riding 

River-water 

Rooms 


I'AUK. 

209,239 
...  101 
...  207 
...  64 


Rules.    Sanitary  laws  and —  12 


S. 


101 

180 
109 


Sago 

Sale  of  poitjouous  drugs 
Salivary  glands 
Sanitary  legislation.  Public 

health  regulations  or — ... 
Salts.    Potassium — 
Sanitary  laws  and  rules 
Sanitary  reform  in  India  ... 
Sanitation     and  personal 

Hygiene.    Influence  of 

domestic — 
Sanitation.    House — 
Season 

Sebaceous  glands 
Sense  of  smell  i)i  recognis-' 
iug  foul  air.    Use  of —  ... 

Sewage 

Scalds.    Burns  and — 
Schools.  Ventilation  of — . 
Scheme  of  the  circulation. 
School-hours 

ScuiTy  ...  0 

23G-237 
causes 


171 
84 
12 
10 


10 
16G 
116 
199 

...  27 
135,1:50 
267 
40 
81 
208 


General 


2,7,235 


31 


Sick 
Sickness 
of— 

Sick  people  give  off  bad 
gases 

Sick  persons.  Surroundings 

of— 
Silk 
Site 

Skins.    Butchers,  leather- 
malcei-s,  curers  of  animal 
— ,  dyers 
Skill.  The— 
Skin.  Structure  of  the—  19(J,199 
Slaughter-houses  "  ...  190 

Sleep  ...  210 

Sleep.    Rest  and-         ...  239 
Sleeping-rooms.  Ventilation 
of—  ...  39 


2.^0 
218 
163 


30 
195 


Pack. 

Small-pox  ...  255 

Smell  in  recognising  foul  air. 

Use  of  sense  of —  ...  27 
Snake-bites  ...  274 

Snow  and  ice  ...  60 

Soft  waters.  Hard  and —  70 
Solution.  Chloride  of  lime — 184 
Sources  of  water  ...  53 

Spices  ...  105 

Sprains  ...  277 

Spring- water  ...  62 

Starches  or  carbo-hydrates  8G 
Starchy  foods  .  99 

Statistics.  Vital' —  ...  17i> 
Stings  ...  229 

Structure  of  the  skin  ...  196 
Sugar  ...  105 

Sugar  of  milk  . .  93 

Sulphurous  acid  ..  182 

Sulphate  of  iron  ...  183 

Surface  drains  ...  160 

Surroundings  of  sick  jDcr- 

sons  ...  2.36 

Swallowing  foreign  bodies..  H 
Sweat  glands  ...  198 

Swimming  ..  207 


Tank-water  ...  64 

Tanneries  ...  ]92 

Taxation.  Municipal —  ...  173 
Tea  ...  105 

Teeth  112,113 
Tennis.    Lawn—  ...  207 

Thitst.  Hunger  and—  ...  78 
Thup,    ague,  intermitent 

fever,  or  ...  239 

Time  for  exercise  ...  208 

Tobacco.  Hivbitualuse 

of—  132,134 
Toddy  or  palm  wine  . .  128 
Toddy.  Fermented  ...  128 
Trachea.    The—  ...  17 

Trades.     Offensive— and— 

injurious  to  health  ...  189 
Turmeric  ...  105 

Typhoid,  enteric,  or  bowel 
•  fever  52,139 


lA'DKX. 


VU 


u 


Vac.e. 
219 
••{2 


Paoe. 


Undoivlothes 

Uniform  composition  ot  aii' 
Use  of  tlio  sejise  of  smell  in 

recoirnizinsj  foul  air  27 
Uses  of  water  in  the  hcxly  Mi 
Uses.  General  -of  water  '>A 
Use  of  patent  medicines  ..  179 
Utiliziitimi  of  linmaii  refuse  151 


Vaccination  '2">!* 

Vapour.  Watery  ...  1:\ 
Vegetable  and  flesh-eater. 

Man  is  l)oth  a —  11  1 
Vegetable  matter.  Decay- 
ing animal  or —  29 
Vegetable  nitrogenous  fo(xl  98 
Vegetables  103 
Vein.  Bleeding  from  a  26.') 
Ventilation  88- -44 
Village  latrines  ...  150 
Vinegar  10") 
N'itftl  statisrii-.-                ...  171; 


W 


I  Wadders     Dhei-s  and—   ...  1<)9 
Walls.    Dirty  floors,  dirty 
furniture,  and  dirtv  29 
j  Warm  clothes  "  218 

j  Warmth  ...  228 

i  Washed.     Clothes  should 
never  lie — in  i-ooms       ...  29 
Waterv  vap'inr  23 
Water'  I".  -7  l,«-5,9l,224 


Water-supply 
Ways  in  which  air  is  ren- 
dered impure.    Other — ... 
Well-waters.  Quality  of — 
Wine.    T'lildy  or  palm —  ... 
Wines  "  .. 

Wheat 
Wheat-Hour 
Woollen  materials 
Worms 

Wound  of  an  artery 
Wounds 


Zinc 


Z 

( iride  of- 


58 

28 

04 
128 
105 

99 
106 
218 

52 
264 
281 


184 


I 


Now  in  course  of  Piiblicatiun,^,  . 
A  • 

CATECHISM 

HYCIEE  i  sanitary" SCIENCE: 

(OMFKlSINi; 

2000 

QUESTIONS  AND  ANSWER'S 

ADAPTED   FOR  EXAMINATIONS 

FOK  THK 

DIPLOMA  OF  MEDICAL  OFFICEE  OF  HEALTH. 

Price  :  Bs.  3-2. 

To  be  had  of  Messrs.  Thacker  Spink  &  Co.,  Calctitta, 
and  of  all  Booksellers. 

JUST  PUBLISHED 

THE 

HYGIENE  OF  WATER  AND  WATEH  SUPPLIES. 

Price  :    Bs.  2. 

Til  K 

ROLE  OF  . WATER 
human  ' ECONOMY- 

Price  :  Be.  1. 

ALCOHOL  I 

ITS  MORAL  AMD  •PHYSICAL  EFFECTS. 

Price  :  Be.  1. 
Messi-K.  Tliacker  Spink  &  Co.,  Calcutta. 


•|"H  K 

UDIMEJ1TS  OF  SANITATION 

INDIAN  SCHOOLS: 

WITH   A  SECTION  ON 

ISEASES  AND  INJURIES  &  ACCIDENTS. 

BY 

^ATRiCR  HEHIR.  m.d.,  ^.rj  .s.e., 

I  ■  n  ,/•        Cull,  ,/,-  of  St'iU  Mrdhhit'  '</■  l.n>,flo„  ; 

Fe/lo'"  ofllif  SiinHvry  I  unfit /iff  ; 
Pi/it,>mttf.i-  in.  S,iu.it,iri/  Sncuri?,  Camhridgti  , 
U)-/inv;-  041  U;),/iew,  Iliidomlmd  MMical  fiehool : 
m-        jig<)i^^.oj^ater  mid  lV,ifr.r  S>,/>plie»s'"<Alf<M  :  U^ 
■nnt  Phy,,^,,!  Sf/rfn;"  "  Rol.:  0/  W.tfer  in  the  Public  Health 
•;-.;///  Avthor  of     Outlines  "f  Medic,d  J„ri.-pr>,d>;„  r  ' 
for  Jiidian  Law  Coi^rfot" 
Siirgnoii,  /ifii^ia?  ^rnn/,         .(•, . 

Second  Edition. 

Calcutta ; 

rHA(JKKIi  SPIJsK  A  Co., 

•">,  (tkVKRNMKXT    P|,A(  K, 

1891. 


pUDIMEJiJS  OF  SANITATION 

FOK 

INDIAN  SCHOOLS: 

WITH   A  SECTION  ON 

DISEASES  AND  INJURIES  &  ACCIDENTS. 

15  V 

PATRICK  HEHIR.  .m.d.,  i  .k.cs.e., 

/  .  //..//  ,;/'  the  t'Otli  (/>-  <if  S(<ili:  MedieiiK-  <if  fjOiiltmi  ; 
F.'lh:"-  of  the  Sdttitcry  hint.itiitf  ; 

l.e<-> "    I-       Uijiliein:,  Hydenilmd  Mrdifol  School  ; 

I II I li',,- ••  Hi/fiii  iir  nf  IViiffi-  iDid  IVtrier  Supplies;''  "Alc/f/iol  :  ifn  Morii/ 
■  nil/  Phi/'ifiil  Eff'-i.-;"    ■  Hole  of  Wafer  iH  tkt<  Public  HeaUh  ;" 
■  III'!  -hiiiit  Avihiir  of  "  Oulliiie»  nf  Medir^il  JuHtprudi'Vcf 
for  Jiidiau  Low  Vourfnf" 
Sin-geoii,  lii'it^al  /trtn]/^  if'r.,  ,f  r. 

Second  Edition. 


Calcutta : 

TH  ACKER  SPIJiK  yc  CO. 
.">,  (tOVKRNMENT  Pxack. 


1891. 


